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1.1 Scope. This specification establishes the requirements for the Comprehensive Performance Test (CPT) and I .unite d 
Performance Test (LPT) of the Advanced Microwave Sounding Unit-Al (AMSU-A1), referred to herein as the unit. The unit 
is defined on Drawing 1331720. 

1.2 Test procedure sequence. The sequence in which the several phases of this test procedure shall take place is shown in 
Figure 1 , but the sequence can be in any order. 



Figure 1 . Test Procedure Sequence 


1 
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2. APPLICABLE DOCUMENTS 

2.1 Government documents. The following documents form a part of this specification to the extent specified. Unless 
otherwise specified, the issue shown shall apply. 

STANDARDS 


Military 


MIL-STD-45662 

Calibration Systems Requirements 

OTHER DOCUMENTS 


S-480-79 

Performance Assurance Requirements for the 
EOS/METSAT Integrated Programs Advanced 
Microwave Sounding Unit-A (AMSU-A) (PAR) 

S-480-80 

Performance and Operation Specification for the 
EOS/METSAT Integrated Programs Advanced 
Microwave Sounding Unit-A (AMSU-A) (POS) 

IS-26 17547 

AMSU-A 1 Unique Instrument Interface Specification (UIIS) 

IS-3267415 

ATN-KLM General Instrument Interface Specification (GIIS) 

(Copies of government documents should be obtained as indicated in the Department of Defense Index of Specification and 
Standards.) 

2.2 Non-Government documents . The following documents form a part of this specification to the extent specified herein. 
Unless otherwise specified, the issue in effect on the date of testing shall apply. 

2.2.1 Aerojet documents 


SPECIFICATION 


AE-26002/1 

Test Procedure, Subsystem, Antenna Drive 
for AMSU-A 1 

AE-26151/5 

Test Procedure, EMI/EMR & EMC for the METSAT/METOP Advanced 
Microwave Sounding Unit-A (AMSU-A) 

AE-26157 

Special Test Equipment (STE), Operation and 
Maintenance Manual 

AE-26357 

Transportation Handling Procedure for the AMSU-A 
System Integrated Program 


STANDARD 


STD-2454 Requirements for Electrostatic Discharge Control 


3 
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REPORT 


10353 


DRAWINGS 


1331720 

1335695 

1356655 


Contamination Control Plan for the Advanced Microwave 
Sounding Unit-A (AMSU-A) 


Advanced Microwave Sounding Unit A1 (AMSU-A 1) 

Special Test Equipment 

Console Assembly, METSAT and EOS STE 


S£ S C^T9l^Sr y G ' ne0n ’ 0pOTt " , '“- CAGE *»«• p o - Box 296, 
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3.1 General test requirements 

3.1.1 Equipment and test facilities. The tests described herein shall be performed at Aerojet under laboratory conditions 
in an EMI shielded chamber for the first and final CPT. Other tests need not be accomplished in the EMI shielded 
chamber. The test equipment listed in Table I shall be used when performing the tests. If the specified equipment is not 
available, the equipment substituted shall provide a measurement accuracy equal to or greater than that of the specified 
equipment. The AMSU-A Special Test Equipment (STE) shall be used for activation and control of the unit and 
monitoring of its performance. 


Table I. Equipment List 



EBH 

Item Description 

Mfg. 

Model 

1 

1 

Dynamic signal analyzer 

Hewlett-Packard 

3562A 

2 

1 

Signal Generator 

Hewlett-Packard 

331 4A 

3 

1 

Oscilloscope 

Tektronix 

2225A 

4 

1 

9-pin breakout box 

Aerojet 

2536-3743/SKI 358702-1 

5 

1 

1 5-pin breakout box 

Aerojet 

2536-3744/SKI 358703-1 

6 

2 

25-pin breakout box 

Aerojet 

2336-3746/SKI 358704-1 

7 

1 

37-pin breakout box 

Aerojet 

2536-3745/SKI 358705-1 

8 

1 

Relay Board 

Aerojet 

~ 

9 

1 

Double Shielded Connector 

- 

- 

10 

1 

Lab. General Purpose Power Supply 

Hewlett-Packard 

6114 

11 

1 

Oscilloscope 

Tektronix 

466A 

12 

1 

Power Supply 

Power Designs 

3650-S 

13 

1 

WR19 Harmonic Mixer (40-60 GHz) 

Hewlett-Packard 

HP1 1970V 

14 

1 

Power Meter 

Anritsu 

ML83A 

15 

1 

WR19 Feed Horn 

TRG 

V861 

16 

1 

LN2 Container 

Cole 

N03726-20 

17 

1 

Spectrum Analyzer 

Hewlett-Packard 

8566B 

18 

1 

STE Computer 

Aerojet 

1336695 

19 

1 

STE Interface Cable J1 

Aerojet 

1335758-1 


1 

STE Interface Cable J2 

Aerojet 

1335752-1 

21 

1 

STE Interface Cable J3 

Aerojet 

1335756-1 


1 

STE Interface Cable J4 

Aerojet 

1335755-1 


I_j 

STE Interface Cable J5 

Aerojet 

1335753-1 

24 

1 

STE Interface Cable J6 

Aerojet 

1335754-1 

25 

1 

STE Interface Cable J7 

Aerojet 

1335757-1 

26 

1 

Oscilloscope Camera 

Tektronix 

- 

27 

1 

Current Probe 

Tektronix 

AM503 


1 

Plotter 

Hewlett-Packard 

7475A 

29 

1 

Frequency Counter 

Hewlett-Packard 

531 6A 

30 

1 

Multimeter (Digital volt-ohm meter) 

Fluke 

77 


5 
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Table I. Equipment List (Continued) 


Item 

Quantity 

Item Description 

Mfa. 

Model 


1 

Cold Target Stand A1-1 

Aerojet 

T-1291001-3 


1 

Cold Target Stand A1 -2 

Aerojet 

T-1291001-2 


2 

Cold Target Support 

Aerojet 

T-1 291 000-1 


1 

Sweeper 

Hewlett-Packard 

I83623A 


1 

Multiplier 

Hewlett-Packard 

83557A/83558A 

36 

1 

Coupier/Detector 

Hewlett-Packard 

83557-60001 

37 

1 

Spectrum Analyzer 

Hewlett-Packard 

— 

8563E 


3.L2 Required procedures and operations. The unit shall be subjected to the examinations and tests specified in 3 2 4 
and Table II. 


3.L2.1 Limited performance test (LPT). The Limited Performance Test shall consist of the test procedures specified in the 
LPT column of Table II. 


c °™P rehen s*ve performance test (CPT). Three versions of the Comprehensive Performance Test are identified in 
, a e I ™J?^ SC 1 _ a ^l^P plicab,e for different test stages. The test procedures to be performed for each version are specified in 
the 1st CPT, Sub CPT, and Final CPT columns of Table II. See 3. 1 . 1 for required location of the first and the final CPT. 

3.13 Inspection instructions. The following shall apply to all inspections performed under this specification. 


Personnel familiarization: All personnel directly concerned with the conduct of the inspection shall become 
familiar with the entire content of this document before beginning the tests. Each step, including all notes, 
warnings, and cautions, shall be understood thoroughly before starting. 

Referenced documents: Performance of the tests specified herein may require reference to the documents 
listed in Section 2. It is recommended that the applicable issues of these documents be available at the time 
and place of testing. 


3.1.4 Test conditions. The following paragraphs shall apply to all testing described in this document. 

3.L4.1 Standard ambient conditions. Unless otherwise specified in a detailed method paragraph, all handling shall be 
performed under the following laboratory ambient conditions. 


a. 

b. 

c. 

d. 

e. 

f. 


Handling in accordance with AE-26357 
Contamination control in accordance with Report 10353 
Temperature: +23 ± 10°C 

Pressure: 610to810torr 

Humidity: 50 ± 20% (no condensation) 

The instrument shall be placed in its protective bag (1338427) when not in use. 
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Table H AMSU-A1 Performance Tests 


Paragraph 


1st 


Sub 

Final 

Test Description 

CPT 

LPT 

CPT 

CPT 

3.2.4.1 

Grounding 

X 

X 

X 

X 

3.2.4.2.1.1 

+28 Main Load Bus (MLB) Turn-On Transient 

X 



X 

3.2.4.2.1.2 

+28 MLB Operating Power 

X 

Note 2 

Note 3 

X 

3.2.4.2.1.3 

Instrument Feedback Test 

Note 8 




3.2.4.2.1.4 

Transient Susceptibility Test 

X 




3.2.4.2.2 

+28 Pulse Load Bus (PLB) Peak Current 

X 


Note 4 

X 

3.2.4.2.2.8 

Instrument Feedback Test (PLB) 

Note 8 




EESSliHi 

Transient Susceptibility Test 

X 




mmmm 

+28 Analog Telemetry Bus (ATB) 

X 


X 

X 


Instrument Feedback Test (ATB) 

Note 8 




3.2A.2.3.3 

Transient Susceptibility Test 

X 





+10 V Interface Bus 

X 


X 

X 


Instrument Feedback Test 

Note 8 





Power Input Test for LPT 


X 




Clock Signals 

X 



X 


Commands and Digital-B Telemetry 

X 

X 

X 

X 


Digital-A Data Output 

X 

Note 5 

Note 5 

X 

EED^9H 

Analog Telemetry 

X 

Note 6 

Note 6 

X 


Test Points 

X 


X 

X 

3.2.4.3.7 

GSE Mode 

X 

Note 7 




3.2.4.4 

Radiometer Functional 

Title 

3.2.4.4.1 

PLLO Frequency Measurement 

X 



X 


Relative NEaT 

X 


X 

X 


Channel Identification Test 

X 




Notes: 






1 . Test Data Sheets for CPT/LPT located in Appendix A. 

2. 3.2.4.2.5 (Power input test for LPT). 

3. At 28 V only. 

4. 3.2.4.2.2 except 3.2.4.2.2.6. 

5. Only full scan. 

6. STE only. 





7. GSE mode test/verification is not required and is for engineering use only. 



8. Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RFI test procedure 

AE-26151/5. 






3.1.4.2 Test tolerances. The tolerances allowed on test conditions are intended only to provide for accuracy of such items as 
instrumentation and controls. Conditions shall be as close as possible to the nominal or center values specified, and in no 
instance shall they exceed the tolerances specified. Unless otherwise specified, the tolerances shall be within ± 10%. 


3.1.4.3 Read-out accuracy. Parameters are specified either as limits or as nominal values with plus-or-minus tolerances. 
These limits and tolerances shall be regarded as absolute, and the inaccuracies of measuring equipment shall not be 
interpreted as part of measured values in such a way that out-of-limit measurements may appear in-limit. 
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^ Ctr ° Static Sensitive device (ESD) handling. All electronic hardware shall be handled in accordance with Aerojet 
otandard STD-2454. 

3.2 Detailed Procedures 

3.2.1 Responsibility for inspection. All tests specified herein shall be performed under the cognizance of Aerojet Quality 

302 Monitoring procedures for equipment. Test equipment calibration schedules and procedures shall comply with the 
requirements of MIL-STD-45662. Before performing examinations and tests in accordance with this procedure, all test 
equipment to be used shall be verified as being within their current calibration period. Calibration or alignment, necessary for 
operation of the equipment within the requirements of this document, shall be performed when required. 

303 Test preparation 

303.1 STE connection. The power sources, signal sources, and loads are provided to the unit under test by the AMSU-A 
pecial Test Equipment (STE) (Drawing 1335695 or 1356655), in accordance with paragraph 5.2 of S-480-80. The STE is 

ac 0 ™^! tes j ®9 ul P ment controlled by a MicroVax computer. The unit shall be connected to the STE in accordance with 
Ab-26157 and the detailed test procedures in 3.2.4. 

3.23.2 Signal sources. Signal sources required during the performance test but not provided by the STE are as follows: 

a. Cold background at LN 2 temperature at room ambient. 

b. +28 ± 1 Vdc, 3 Amps. 

3.233 Signal outputs. Signal outputs, except for the test signals at J7, shall be monitored by the STE. The signal outputs 
at J7 are shown in Figure 2. 

3.23.4 Test software. AMSU-A 1 bonded software shall be used to operate the STE. During initialization of the STE, as 
specified in AE-26157, the A1 software shall be selected. The bonded software is being selected by the STE computer 
automatically during initialization of the STE. 

3.233 Initial tum-on. When called for in the individual test procedures, turn on the unit as follows: 

1 . Turn on the STE and initialize the STE as specified in AE-26157. 

2. Connect breakout box to J1 on the STE +28 V power supply cable Jl. 

3. Connect DVM to J 1 - 1 (+) and J 1 -3 (RTN). 

4. Verify that the STE power supply POWER switch on the STE +28 V power supply is ON and the power 
supply is adjusted to +28 ±0.5 Vdc. 

5. Verify that the PWR and SW/TM switches on the STE power distribution unit are ON. 

6. Enter the serial number (decimal equivalent of the identification number provided in the UIIS) for the unit 
under test using AE-26157, if necessary. Verify that the Main Menu (AMSU-A1 WHAT TYPE OF 
TEST?) is displayed on the STE CRT terminal display. 

7. On the Main Menu, press the [2] MONITOR ONLY touch area (or type the number). The Monitor Only 

Menu will be displayed, with Block Monitor Data Select options shown in the middle (window) area of the 
screen. 
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NOTE: Timing Tolerances an ±10%. 


Figure 2. Signal Output at J7 

8. On the Monitor Only Menu, press [14] COMMANDS. The Commands Menu will be displayed in the 
window area. 

9. On the Commands Menu, press [9] MODULE POWER = CONNECT. Wait at least 18 seconds for 
command execution. This applies power to the unit. 


10. Execute commands as necessary to obtain the following configuration: 


[9] 

MODULE POWER = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS = 

NO 

[15] 

110] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

116] 

111] 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

YES 

117] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO# 1 

[18] 

113] 

SCANNER Al-2 POWER = 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS = 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

POWER [4] ON 






1 1 . Wait at least 1 8 seconds and observe the commands are acknowledged by STE. 
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Verify that the STE power supply is adjusted to +28 ±0.5 Vdc (see steps 2 through 4) . 
Verify that all breakout box switches are in the closed position. 


14. 


According to the individual test procedures, execute commands as necessary to obtain the required 
commands configuration. Several commands can be executed at the same time. 


metho f s Th f unit can toned off immediately by pressing [9] MODULE POWER = DISCONNECT on 

S^sSoWBR M OFF^'S U ^ W "' P " SS ! n) , “ 0DULE TOTALLY off = OFF on fte Commands Mono or 

colln “ ,m * breakout to the unit or STE connectors, verify that the unit 
power is oft and the STE +28 V power supply is manually turned off. 


NOTE 


If power of the unit is turned off by command [9] MODULE POWER = 
DISCONNECT or the STE program is interrupted, then perform a 
phased shutdown after turn-on before starting next step. 


3.2.4 Detailed performance tests. The comprehensive performance tests for the 

the fully assembled and operational unit. The tests to be performed are as follows: 


AMSU-A1 system are to be carried out on 


a. Grounding/Isolation system test. 

b. Power system test. 

c. Clock commands and data system test. 

d. Radiometer functional test. 


e. Transient susceptibility test. 

f. Instrument feedback test. 


P^nhfrr^fmcTc PrOVidCS the verification of *e tot grounding requirements of GHS IS-3267415 

Paragraph 3.1.1 and UIIS IS-26 1 7547 paragraph 3.1.1. 

1. Connect breakout boxes to each of the spacecraft interface connectors J1 through J7 as shown in Figure 3. 
Verify that all connectors are protected with connector savers. 

2. Measure and record continuity or isolation between the points shown on Test Data Sheet (TDS) 1 
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* Connector Saver 


Figure 3. Grounding Test Setup 

3.2.4.2 Power system, transient susceptibility , power quality, and instrument feedback tests. The purpose of these tests is 
to verify power system compliance in regard to: 

a. Turn- On transients 

b. Operating power 

c. Transient susceptibility 

d. Current ripple 

The following DC voltage lines will be tested for the above parameters: 

a. +28 V Main Load Bus (parameters a, b, c, d) 

b. +28 V Pulse Load Bus (parameters a, b, c, d) 

c. +28 V Analog Telemetry Bus (parameters b, c, d) 

d. +10 V Interface Bus (parameters b, d) 
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3 - 2 . 4 . 2.1 + 28 V main load bus test 

m“ 1J * 2S V ULB torint am on unnoion,. The + 28 V MLB (a. 28.56 Vdc) during tu„, shaU ^ verifisd * 


l. 


2 . 


T a l Sh ° Wn in RgUre 4 Obtain DSA trigger from J4-14. Verify that 

switches 1, 2, 14 and 15 of the breakout box are in the OPEN position. Disconnect +28 Vdc external 

supply output at J1 and adjust the power supply to read 28.56 ± 0.05 Vdc on voltmeter Re-connert the 
power supply output (J1 ) as shown in Figure 4. Ke COnnect 016 


Configure the Dynamic Signal Analyzer (DSA) as follows: 


Select MEAS MODE 
Select Time Capture 
Select Capture Select 

Select Capture Length ; Enter 300.0; Select msec 
Select FREQ 

Select E SMPL Off 
Select Freq Span, Enter 25; Select kHz 
Select SELECT MEAS 
Select Power Spec 
Select CHI Active 
Select WINDOW 
Select Haim 
Select SOURCE 

Select Source Off 
Select AVG 

Select Avg Off 
Select Tim Av Off 
Select RANGE 

Select Chan / Range; Enter 1; Select V 


Select INPUT COUPLE 
Select CHI DC 
Select CHI Ground 
Select INPUT TRIG 

Select Trig Level; Enter 100; Select mV 
Select Arm AU 
Select Ext; Select (-) Slope 
Select TRIG DELAY 
Enter 0; Select pSec 
Select COORD 
Select Real 
Select VIEW INPUT 
Select Time Buff 
Select SCALE 

Select X Fixd Scale: Enter 0.0, 300; Select msec 
Select Y Fixd Scale; Enter 0,80; Select mV 
Select UNITS 

Select Hz (sec) 


NOTE 

Prior to collecting any current data, the current meter and DSA have to 
be “zeroed out”; zero current reference has to be estahHch«»4 on the 
DSA. Follow this interim procedure to zero reference the current meter 
and DSA. 


a) 

b) 

c) 

d) 

e) 

f) 


Select 1.0 A/lOmV per div. on the current amplifier. 

Remove the cmrent probe from the circuit and close the probe. Place the probe in a magnetic benign 


Adjust the “y” axis voltage range to ±4 mV. 

Place the DSA in ‘Tree Run” Trigger and depress “Start Capture” on the DSA. 

With the “capture in process”, adjust the “output DC level” control on the current 
indicate zero current on the DSA. 


amplifier to 


Position the current probe to its original location 
“Ext” trigger. 


in accordance with Figure 4, and return the DSA to 


3. 


Turn the unit ON by selecting [9] MODULE POWER; set up the operating modes as defined in paragraph 
for 28^Vdcf erCnCe ** COmmand SCTeCn P arameters below). If necessary, adjust the external power supply 


12 











AE-26156/3C 
6 Apr 99 


[9] MODULE POWER = 

[10] SURVIVAL HTR PWR = 

[11] MODULE TOTALLY OFF = 

[12] SCANNER Al-1 POWER = 

[13] SCANNER Al-2 POWER = 

[14] ANTENNA WARM CAL POS = 
POWER [4] ON 


CONNECT 

OFF 

ON 

ON 

ON 

NO 


COMMANDS 

ANTENNA IN COLD CAL POS 
ANTENNA IN NADIR POS = 
ANTENNA FULL SCAN MODE = 
PLL POWER = 

COLD CAL POSITION MSB = 
COLD CAL POSITION LSB = 


6 . 


7. 

8 . 


9. 


10. 

11 . 


12 . 

13. 


NO 


NO 

[16] 

YES 

[17] 

PLLO#l 

[18] 

ZERO 

[19] 

ZERO 

[20] 


14. 


= T ™uSo u „i°TCd^r n8 co,m " ,,d 191 module power *• «— * b« 

by <fePr “ Sing “ S,an CaP ‘ Ure ' ; “* DSA T * for trigger 

On the STE computer, select [9] MODULE POWER and obtain a record of th P ^mtrt - 

waveform. On the STE computer, select f91 MODULE POWFP t , um-On curren 

AHinct i ♦ mulmjle POWER to turn the instrument’s Dower OFF 

just the display time base and voltage sensitivity to allow for adeauate current anH r* ? a 

of di ™ ion ^ piot * 

Measure the Tum-On time to reach steady state current; record this value on TDS 2. 

Compute the peak current as follows: 

Measure the maximum Y value by the cuiTent/div as selected on the current amplifier As an 
Y ^=46 8mvT nt “ P * diSplay 10 ^ mV P“ division ’ “d the maximum 

46.8 mV x (1.0 A/10 mV) = 4.68 amps 
Record this value on TDS 2. 

The 1“ derivative of the current waveform must be calculated. Compute the dl/dT as follows: 

most probable location of the greatest current demand is during the first positive transition 

segment c/the 

gr test voltage transiuon in the smallest time transition. The change in voltage times the 
curTent/div as selected on the current amplifier produces the change in current. Next divide this 

change in current by the change m time (in microseconds). This value is dl/dT Example 

Change in voltage 35.29 mV 

Change in time (microseconds) 31.25 ps 

Current/div on current amplifier 1000 mA/10 mV 

35.29 mV x (1000 mA/10 mV)/31.25 ps = 112.9 mA/ps 
Record the computed value on TDS 2. 

andJ 1-3 (Tow^^’ *** ** SUpP ' y *° 2744 ±005 Vdc » measured between Jl-1 (high) 

Repeat steps 3 through 10. 

andJl-3 S meter ’ adjU$t thC CXternal P ° Wer $UPPly l ° 2800 1005 Vdc 25 measured Jl-1 (high) 

Repeat steps 3 through 10. 
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w5ec 


400 


AMSU-A1 Main Load Bus Worst Case Tum-on Transient 



AMSU-A1 Main Load Bus at Worst Case Tum-on Transient 

Figure 6. +28 V Main Bus Load Peak Power for METSAT (S/N 105 and up) 
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3 . 2 . 4 . 2 . 1.2 +28 V MLB operating power . Measure the steady state current, voltage, and power as follows: 

1. Configure the unit and test equipment as shown in Figure 4. Verify that switches 1,2, 14 and 15 of the 
breakout box are in the OPEN position. 

2. Turn off power supplies. Insert current meter in positive lead of external power supply, turn power supplies 
on. Place the unit in operating condition as described in 3.2.4.2.1.1, step 3. While monitoring voltmeter 
No. 1, adjust the external power supply to 27.0 ± 0.1 volts (see Figure 4). Record the voltage displayed on 
voltmeter No. 1 on TDS 3 (MLB voltage at 27 Vdc). 

3. Record the operating current on TDS 3. 

4. Compute the operating power (in watts) as explained on TDS 3. 

5. Execute command [18] PLL POWER to change from PLLO#l to PLLO#2. Allow the instrument to 

stabilize for a minimum of two minutes. 

6. Record the operating current on TDS 3. 

7. Compute the operating power (in watts) as explained on TDS 3. 

8. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#l. Allow the instrument to 

stabilize for a minimum of two minutes. 

9. Adjust the external power supply to 28.0 ± 0. 1 Vdc and record voltage on TDS 3. 

10. Record the operating current on TDS 3. 

11. Compute the operating power (in watts) as explained on TDS 3. 

12. Execute command [18] PLL POWER to change from PLLO#l to PLLO#2. Allow the instrument to 

stabilize for a minimum of two minutes. 

13. Record the operating current on TDS 3. 

14. Compute the operating power (in watts) as explained on TDS 3. 

15. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#l. Allow the instrument to 

stabilize for a minimum of two minutes. 

16. Adjust the external power supply to 29.0 ± 0. 1 Vdc and record voltage on TDS 3. 

17. Record the operating current on TDS 3. 

18. Compute the operating power (in watts) as explained on TDS 3. 

19. Execute command [18] PLL POWER to change from PLLO#l to PLLO#2. Allow the instrument to 

stabilize for a minimum of two minutes. 

20. Record the operating current on TDS 3. 

21. Compute the operating power (in watts) as explained on TDS 3. 

22. Execute command [18] PLL POWER to change from PLLO#2 to PLLO#l. Allow the instrument to 

stabilize for a minimum of two minutes. 
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23. Adjust the external power supply to 28.0 ± 0.5 Vdc. 

24. Turn the unit off by executing [9] MODULE POWER = DISCONNECT. 

3.2.4.2.13 Instrument feedback test. Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RFI 
test procedure AE-2615 1/5. 6 


33.43.1.4 Transient susceptibility and power quality tests. The power tests that follow will demonstrate the AMSU-A1 
instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the 


33.43.1.4.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 7. 

3J " 4 f- 14 - 2 . Lo* frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line at the amplitude and duration specified in Figure 8. 
Perforin the Low Frequency Load Induced Transients test as follows: 

1 . With the exception of the external power supply, turn ON all the test equipment. 

2. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the 

oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics 
as shown in Figure 8. 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.S. 

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22 Attach 
printouts to TDS 5 1 . 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans. 
Remove the signal generator output from the power supply. 

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 5 1 . 

8. Record any deviations in the functional performance of the AMSU instrument on TDS 5 1 . 
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# T ypjcal transients occurring a number of times oer orbit are 
on the order ot 200 mV nro-io-peak 


Figure 8. Load Induced Transient (Main Bus) 
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3.2.4.2.1.4.3 High frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using 
the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and 
amplitudes as produced by the signal generator and measured by the oscilloscope are: 


Frequency fHz) Amplitude 

1.43 200 mVpp 

2.86 1.00 Vpp 

6.67 1.50 Vpp 

Tolerance on the above values is ±10%. 


Perform High Frequency Load Induced Transients as follows: 

1. With the exception of the external power supply, turn ON all the test equipment. 

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency 
output of the signal generator output as follows: 

amplitude 200 mVpp 

offset 0.000 V 

frequency 1.430 Hz 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2. 3. 5. 

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans. 
Remove the signal generator output from the power supply. 

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp. 

9. Repeat steps 2-4 and 6-7 for 6.67 Hz and 1.5 Vpp. 

10. Record any deviations in the functional performance of the AMSU instrument on TDS 5 1 . 

3.2.4.2.2 +25 V pulse load bus test 

3.2.4.2.2.1 PLB during the first two seconds. The PLB operation, during the first two seconds, shall be verified as follows: 

1. Configure the unit and test equipment as indicated in Figure 9. Obtain DSA trigger from J2-7. Verify that 
switches 5,6, 18 and 19 of the breakout box are in the OPEN position. 

2. Disconnect +28 Vdc external power supply output and adjust the power supply to read 28.00 ± 0.05 Vdc by 
using DVM. Re-connect power supply output as shown in Figure 9. 
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3. Configure the dynamic signal analyzer as follows: 


Select MEAS MODE 
Select Time Capture 
Select Capture Select 

Select Capture Length ; Enter 7; Select Record 
Select FREQ 

Select Freq Span; Enter 100 ; Select Hz 
Select E SMPL Off 

Select Time Length ; Enter 8.0 ; Select Sec 
Select SELECT MEAS 
Select Power Spec 
Select CHI Active 
Select WINDOW 
Select Hann 
Select SOURCE 

Select Source Off 
Select AVG 

Select Avg Off 
Select Tim Av Off 
Select RANGE 

Select Aut 1 Rng up 


Select INPUT COUPLE 
Select CHI DC 
Select CHI Ground 
Select INPUT TRIG 

Select Trig Level ; Enter 1.5; Select V 
Select ArmAU 
Select Ext 
Select Slope - 
Select TRIG DELAY 
Enter 0.0; Select Sec 
Select COORD 
Select Real 
Select VIEW INPUT 
Select Time Buff 
Select SCALE 

Select X Fixd Scale; Enter 0.0, 8.0; Select Sec 
Select Y Fixd Scale; Enter -10.0, 70.0; Select mV 
Select UNITS 

Select Hz (sec) 


NOTE 

Prior to collecting any current data, the current meter and DSA have to be “zeroed 
out”; zero current reference has to be established on the DSA. Follow this interim 
procedure to zero reference the current meter and DSA. 

a) Select 200 mA/lOmV per div. on the current amplifier. 

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign location. 

c) Adjust the “y” axis voltage range to ±4 mV. 

d) Place the DSA in “Free Run” Trigger and depress “Start Capture” on the DSA. 

e) With the “capture in process”, adjust the “output DC level” control on the current amplifier to indicate zero 
current on the DSA. 

f) Position the current probe to its original location in accordance with Figure 9, and return the DSA to “Ext” 
trigger. 

The instrument is now ready to capture and plot 8 seconds of data. 
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Adjust externa] power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER, set up 
e operating modes as defined in paragraph 3.23.5 (reference the command screen parameters below). If 
necessary, re-adjust the external power supply for 28 Vdc. 


[9] 

MODULE POWER = 

CONNECT 

[10] 

SURVIVAL HTR PWR = 

OFF 

Ul] 

MODULE TOTALLY OFF = 

ON 

[12] 

SCANNER Al-1 POWER = 

ON 

[13] 

SCANNER Al-2 POWER = 

ON 

(14) 

ANTENNA WARM CAL POS = 

NO 

POWER [4] ON 



COMMANDS 


ANTENNA IN COLD CAL POS = 

NO 

[15] 

ANTENNA IN NADIR POS= 

NO 

[16] 

ANTENNA FULL SCAN MODE = 

YES 

[17] 

PLL POWER = 

PLLO#l 

[18] 

COLD CAL POSITION MSB = 

ZERO 

[19] 

COLD CAL POSITION LSB = 

ZERO 

[20] 


Start the DSA signal capture by depressing “Start Capture”. 


Obtain the first 2 second PLB current waveform by selecting 0 to 2 seconds time span. Refer to Figure 10 for 
a typical waveform. Turn OFF the “X” cursor if it is ON. Turn the “X” cursor ON. The cursor will appear at 
the highest peak. Ensure this value is less than or equal to 1.3 amps. Record value on TDS 4. 

Compute the peak current as follows: 

Multiply the maximum Y value by the current/div as selected on the current amplifier. As an example 

if the current amplifier is set up to display 200 mA/10 mV per division, and the maximum Y value = 
276 mV: 


60 mV x (200 mA/10 mV) = 1200 mA = 1.20 amps 

3.24.2.2.2 PLB measured from 2 to 4 seconds. The PLB operation, from 2 to 4 seconds, shall be verified as follows: 

1 - Reset the dynamic analyzer in accordance with 3.24.2.2. 1(2). 

2. Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 1.9 seconds. 

3. Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 10 for typical 
waveform). 

4. From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current 
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4. 

3.24.2.2.3 PLB measured from 4 to 6 seconds The PLB operation, from 4 to 6 seconds, shall be verified as follows: 

1 . Reset the dynamic analyzer in accordance with 3.24.2.2. 1 (2). 

2. Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 3.9 seconds. 

3. Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 10 for typical 
waveform). 

4. From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current 
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4. 
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3.2.4.2.2.4 

1 . 

2 . 

3. 

4. 


PLB measured from 6 to 8 seconds. The PLB shall be measured as follows: 

Reset the dynamic analyzer in accordance with 3. 2.4 .2.2. 1(2). 

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 5.9 seconds. 

Obtain a hard copy of the signal displayed on the dynamic signal anal yzer. 

From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus 
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4. 


current 


3.2.422.2^ Eight second integrated current measurement. To observe the PLB integrated (8 sec.) current waveform on the 
dynamic signal analyzer, configure the dynamic signal analyzer as follows: 


Select SCALE 

Select X Fixd Scale; Enter 0.0, 8; Select Sec 
Select Y Fxd Scale; Enter -10, 70; Select mV 
Select VIEW INPUT 

Select Tune Record: Note — the display heading changes to read “Cap Tim Rec” 

Select MATH 

Select Next 
Select Intgrt: 

Note - the display changes to present an integrated value of the current waveform 
Select X (cursor) 

Move the X marker to the maximum right of the display. The Y value is indicative of the integrated current 
value over the entire 8 second period (in amp-sec). 

Multiply the maximum Y value by the current/div as selected on the current amplifier, then divide by 8 seconds to 
acquire the average current value. As an example: if the current amplifier is set up to display 200 mA/10 mV 
per division, and the maximum Y value = 32.4 mV-sec: 


[32.4 mV-sec x (200 mA/10 mV)]/8 sec = 81 mA 
Enter the calculated integrated value on TDS 4. 

3.2.4.2.2.6 PLB turn-on transient 

1. Configure the unit and test equipment as shown in Figure 9. Obtain DSA trigger from J4- 14. Verify that 
switches 5, 6, 18 and 19 of the breakout box are in the OPEN position. 

2. Configure the Dynamic Signal Analyzer (DSA) as follows: 
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Select MEAS MODE Select INPUT COUPLE 

Select Time Capture Select CHI DC 

Select Capture Select Select CHI Ground 

Select Capture Length ; Enter 500.0 ; Select msec Select INPUT TRIG 


Select FREQ 

Select Freq Span; Enter 20; Select kHz 

Select E SMPL Off 

Select Time Length ; Enter 32.0; 

Select msec 

Select SELECT MEAS 
Select Power Spec 
Select CHI Active 
Select WINDOW 
Select Harm 
Select SOURCE 

Select Source Off 
Select AVG 

Select Avg Off 
Select Tim Av Off 
Select RANGE 

Select Chan 1 Range ; Enter 1; Select V 

NOTE 


Select Trig Level; Enter 1; Select V 
Select Arm AU 
Select Extenal 
Select Ext; Select Slope(-) 

Select TRIG DELAY 
Enter 0; Select pSec 
Select COORD 
Select Real 
Select VIEW INPUT 
Select Time Buff 
Select SCALE 

Select X Fixd Scale: Enter 0.0, 25 
Select msec 

Select Y Fixd Scale ; Enter -10, 470 
Select mV 
Select UNITS 

Select Hz (sec) 


Prior to collecting any current data, the current meter and DSA have to 
be “zeroed out”; zero current reference has to be established on the 
DSA. Follow this interim procedure to zero reference the current meter 
and DSA. 

a) Select 200 mA/lOmV per <fiv. on the current amplifier. 

b) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic benign 
location. 

c) Adjust the “y” axis voltage range to ±4 mV. 

d) Place the DSA in “Free Run” Trigger and depress “Start Capture” on the DSA. 

e) With the “capture in process”, adjust the “output DC level” control on the current amplifier to 
indicate zero current on the DSA. 

f) Position the current probe to its original location in accordance with Figure 9, and return the DSA to 
“Ext” trigger. 
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Adjust external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER; set up 
e operating modes as defined in paragraph 3.2.3.5 (reference the command screen parameters below). If 
necessary, re-adjust the external power supply for 28 Vdc. 


[9] 

MODULE POWER = 

CONNECT 

[10] 

SURVIVAL HTR PWR = 

OFF 

U1J 

MODULE TOTALLY OFF = 

ON 

[12] 

SCANNER Al-1 POWER = 

ON 

[13] 

SCANNER Al-2 POWER = 

ON 

[14] 

ANTENNA WARM CAL POS = 

NO 

POWER [4] ON 



COMMANDS 


ANTENNA IN COLD CAL POS = 

NO 

[15] 

ANTENNA IN NADIR POS= 

NO 

[16] 

ANTENNA FULL SCAN MODE = 

YES 

[17] 

PLL POWER = 

PLLO#l 

[18] 

COLD CAL POSITION MSB = 

ZERO 

[19] 

COLD CAL POSITION LSB = 

ZERO 

[20] 


4. 


Turn the unit OFF by executing command [9] MODULE POWER, 
executed on the STE display. 


Confirm the command has been 


5. 


Start the DSA signal capture by depressing “Start Capture”; 
before proceeding. 


wait for the DSA message “waiting for trigger” 


On the STE computer, select [9] MODULE POWER and obtain a record of the +28 PLB Turn on current 
waveform. On the STE computer, select [9] MODULE POWER to turn the instrument’s power OFF 
Adjust the display time base and voltage sensitivity to allow for adequate current and pulse duration 
measurements. Plot the obtained waveform and attach a hard copy of the scan to TDS 4. Refer to Figure 
1 1 for an example of the expected waveform. 

Measure the Tum-On pulse width; record this value on TDS 4. 

Compute the peak current as follows: 


Measure the maximum Y value by the current/div as selected on the current amplifier. As an 
example, if the current amplifier is set up to display 200 mA/10 mV per division, and the 
maximum Y value = 276 mV: 


276 mV x (200 mA/10 mV) = 5520 mA = 5.52 amps 
Record this value on TDS 4. 


9. 


The 1 st derivative of the current waveform must be calculated. Compute the dl/dT as follows: 

The most probable location of the greatest current demand is during the first positive transition 
after voltage application. If this is the case, expand the segment of the display and measure the 
greatest voltage transition in the smallest time transition. The change in voltage times the 
current/div as selected on the current amplifier produces the change in current. Next divide this 
change in current by the change in time (in microseconds). This value is dl/dT. Example: 

Change in voltage 144 m V 

Change in time (microseconds) 19.5 ps 

Current/div on current amplifier 200 mA/10 mV 


144 mV x (200 mA/10 mV)/19.5 ps = 147.7 mA/ps 
10. Record the computed value on TDS 4. 
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AMSU-A1 PLB Worst Case Transient 
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’i.ZA.U.J PLB current in warm cal, cold cal and Nadir mode 

1 . Place instrument in Warm Cal mode. 

2. Measure and record PLB steady state current on TDS 4 with a multimeter in the Cunent mode. 

3. Repeat step 2 after placing instrument in Cold Cal mode. 

4. Repeat step 2 after placing instrument in Nadir mode. 

5. Repeat step 2 after placing instrument in Warm Calm mode and commanding both motors off. 

6. After stabilizing for a minimum of 20 scans, acquire one Full Scan mode printout, and attach it to TDS 4. 

lnstrument feedback test (PLB). Instrument feedback test will be performed in the EMI/RFI chamber using 
EMI/RFI test procedure AE-2615 1/5. 6 

3.2.4.2.2.9 Transient susceptibility and power quality tests. The tests that follow will demonstrate the AMSU-A1 

instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the 
power lines. 

3.2.4.2.2.9.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 12. 

3 ' 2 ' 4 -^ 2 - 9 ' 2 Low frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after posiuve and negadve transients are injected into the Pulse Load Bus power line at the amplitude and duration 
specified in Figure 13. Perform the Low Frequency Load Induced Transients as follows: 

1. With the exception of the external power supply, turn ON all the test equipment 

2. Place the signal generator in ARB 1 mode. With the external power supply OFF, while monitoring the 
oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics 
as shown in Figure 13. 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5. 

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 
Remove the signal generator output from the power supply. 

7. Acquire one (1 ) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

8. Record any deviations in the functional performance of the AMSU instrument on TDS 5 1 . 
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ESD Ground 


Figure 12. +28 V PLB Transient Susceptibility and Power Quality Tests Setup 
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Figure 13. Load Induced Transient (Pulse Load) 

3.2.4*2*2.93 High frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using 
the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and 
amplitudes as produced by the signal generator and measured by the oscilloscope are; 


Frequency (Hz) Amplitude 

143 200 mVpp 

2.86 1.00 Vpp 

6.67 1.50 Vpp 

Tolerance on the above values is ±10%. 


Perform the High Frequency Load Induced Transients as follows: 

1. With the exception of the external power supply, turn ON all the test equipment. 

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency 
output of the signal generator output as follows: 

amplitude 200 mVpp 

offset 0.000 V 

frequency 1.430 Hz 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5. 

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 
Remove the signal generator output from the power supply. 

7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1 .0 Vpp. 

9. Repeat steps 2-4 and 6-7 for 6.67 Hz and 1.5 Vpp. 
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10. Record any deviations in the functional performance of the AMSU instrument on TDS 51. 

3.2.4.23 Analog telemetry bus 

3.2.4.23.1 Operating power measurements. The purpose of this test is to calculate the operating power of the Analog 
Telemetry Bus from measurements taken of the bus voltage and current. 

1- Configure the instrument as shown in Figure 14. 

2. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3. 2. 3. 5. 

3. Measure the bus current and record on TDS 5. 

4. From the measurements recorded on TDS 5, calculate the operating power for the telemetry bus and record 
on TDS 5. 


3.2.433.2 Instrument feedback test (ATB). Instrument feedback test will be performed in the EMI/RFI chamber using 
EMI/RFI test procedure AE-2615 1/5. 

3.2.4.233 Transient susceptibility and power quality tests (ATB). The tests that follow will demonstrate the AMSU- A 1 
instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the 
power lines. 

3.2.433.3.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 15 (exceptions: 
remove the current probe and amplifier; connect the oscilloscope to monitor output of the signal generator). 

3.2.4.233.2 Low frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line at the amplitude and duration specified in Figure 16. 
Perform the Low Frequency Load Induced Transients as follows: 

1 . With the exception of the external power supply, turn ON all the test equipment. 

2. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the 
oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics 
as shown in Figure 16. 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3. 2.3.5. 

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 
Remove the signal generator output from the power supply. 

7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach 
printouts to TDS 51. 

8. Record any deviations in the functional performance of the AMSU instrument on TDS 5 1 . 
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Figure 15. +28 Vdc Analog Telemetry Bus Ripple Current and Transient Susceptibility Test Setup 
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# i!22^^9F clJ [ r J ,n 9 a briber ol times per orbit 

on the order of 200 mV zeroio-peak lor a i.SAioad change. 


Figure 16. Load Induced Transient (Main Bus) 


3.2.4.2333 High frequency load induced transients. The AMSU instrument shall be capable of normal operation before 
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using 
the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and 
amplitudes as produced by the signal generator and measured by the oscilloscope are: 


Frequency (Hzi Amplitude 

1-43 200 mVpp 

2.86 1.00 Vpp 

6.67 1.50 Vpp 


Tolerance on above values is ±10%. 


Perform the High Frequency Load Induced Transients as follows: 

1 . With the exception of the external power supply, turn ON all the test equipment. 

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency 
output of the signal generator output as follows: 

amplitude 200 mVpp 

offset 0.000 V 

frequency 1.430 Hz 

3. Remove the signal generator output connection from the power supply. While monitoring the external power 
supply dc voltage with the meter, turn the external power supply ON. 

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5. 

5. Acquire one ( 1 ) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans. 
Remove the signal generator output from the power supply. 
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7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. 

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp. 

9. Repeat steps 2-4 and 6-7 for 6.67 Hz and 1.5 Vpp. 

10. Record any deviations in the functional performance of the AMSU instrument on TDS 51. 

3 . 2 . 4 . 2.4 +70 volt interface bus test 

3.2.4.2.4.1 Operating power measurements. The purpose of this test is to calculate the operating power of the +10 Vdc 
Interface Bus from measurements taken of the bus voltage and current. 

1. Configure the instrument as shown in Figure 17. 

2. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3. 2. 3. 5. 

3. Measure the bus current and record on TDS 6. 

4. From the measurements recorded on TDS 6, calculate the operating power for the telemetry bus and record 
on TDS 6. 

3 . 2 . 4 . 2 . 4.2 Instrument feedback test. Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RFI 
test procedure AE-26 151/5. 

3.2.4.2.5 Power input test for LPT. For LPT, test the power input as follows: 

1 . Configure the unit and test equipment as indicated in Figure 18. 

2. Turn the unit ON as described in 3. 2. 3. 5. Set the STE power supply voltage at 28.00 ± 0.05 Vdc using 25- 
pin breakout box and DVM #1. 

NOTE 

Do not proceed without successful completion of step 2. 

3. Record the voltage from DVM #1 and current in Amps from STE current meter on TDS 7. 

3.2.4.3 Clock, commands , and data system test. This procedure verifies the clock signal, the commands, and the data 
requirements specified in S-480-80, GIIS IS-3267415, and UIIS IS-2617547. 

3.2.43.1 Test sequence. The test sequence shall be as follows: 

a. Clock signals verification 

b. Commands and Digital-B telemetry verification 

c. Data output verification 

(1) Digital-A 

(2) Analog telemetry 

(3) Test points 

d. GSE modes. 
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Dynamic Signal 
Analyzer (DSA) 


Trigger In 
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3.2.43*2 Clock signals test . The following items shall be tested 
representation of these pulses. 


to verify the clock signals. Refer to Figure 19 for graphical 


a. 1.248 MHz clock 

b. 8 seconds frame pulse 

c. A 1 select pulse 

d. Cl shift pulse 

0.801ms ® 



Figure 19. Clock Pulses Timing and Synchronization 


3.2.4.3.2.1 1.248 MHz synchronization clock . Perform the following procedures: 

1* Configure the unit and the test equipment as indicated in Figure 20. 

2. Connect CHANNEL- 1 of the oscilloscope to the 1 .248 MHz clock signal as shown in Figure 20. 

3. Turn the unit ON as described in 3.2.3.5. 


NOTE 

Do not proceed without successful completion of step 3. 

4 ^oron^S 5 8 ,l0SC0Pe ’ thC 1 248 MHZ dOCk $ignaL ReCOrd ^ data 30(1 attach the Photograph or 
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32.4.3.2.2 C7 shift puke verification Connect CHANNEL-2 of the oscilloscope 
J2). Photograph or plot the oscilloscope display and record the information indicated 


to Pin 2 of the 9-pin breakout box (P2- 
on TDS 9. 


AI * eUct P'* e ^fication. Connect CHANNEL-2 of the oscilloscope to Pin 6 of the 9-pin breakout box (P2- 
J2). Photograph or plot the oscilloscope display and record the information indicated on TDS 10. 

3.2.4.3.2.4 8-seconds frame sync puke verification 


Connect CHANNEL-2 of the oscilloscope to Pin 7 of the 9-pin breakout box (P2-J2). Photograph or plot 
the oscilloscope display and record the information indicated on TDS 11. (Record of “C” timing onlv is 
required.) 


2. Turn the unit OFF by executing the softkey command [11] MODULE TOTALLY OFF to OFF Leave both 
breakout boxes in place. 

3.2.4.3.2.5 Synchronization signal relationship. The following synchronization signal relationship shall be verified. 
a - A1 select pulse and the 8-second frame sync pulse 


1 - With the unit off, configure the unit and the test equipment as indicated in Figure 2 1 

2. Connect CHANNEL-1 of the oscilloscope to the breakout box. Pin 6 (Al). 

3. Adjust the amplitude and the trigger level of the oscilloscope for best picture. 

4. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided 
on TDS 12. 

5. From the photograph or plot, verify the synchronization as described in TDS 12. Record pass or 
fail. 

b. Al select pulse and Cl shift pulse 

1 Connect CHANNEL-2 of the oscilloscope to the breakout box Pin 2 (Cl shift pulse). 

2. Adjust the amplitude and the trigger level of the oscilloscope for best picture. 

3. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided 
on TDS 12, sheet 2. 

4. From the photograph or plot, verify the synchronization as described in TDS 12, sheet 2. Record 
pass or fail. 

c. Al select pulse and 1.248 MHz clock. 


Connect CHANNEL-2 of the oscilloscope to the clock connector located at the rear of the STE. 

Adjust the amplitude and the trigger level of the oscilloscope for best picture. 

Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided 
on TDS 13. 

From the photograph or plot, verify the synchronization as described in TDS 13. Record pass or 
fail. 
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l' 2 ’^' 3 Commands and digital-B telemetry test. Commands and digital-B telemetry shall be verified in accordance with 
the following paragraphs. 

3.2.43.3.1 Module totally off. Commands and digital-B telemetry, with the module totally off, shall be tested as follows: 

1. Turn the unit on as follows: 

a. Press [12] POWER ON (from 1st screen). 

b. Press [2] MONITOR ONLY (from 1 st screen) 

c. Press [14] COMMANDS (from 2nd screen) 

Verify the screen displays the default parameters below. 


[9] MODULE POWER = 

[10] SURVIVAL HTR PWR = 

[11] MODULE TOTALLY OFF = 

[12] SCANNER Al-1 POWER = 

[13] SCANNER Al-2 POWER = 

[14] ANTENNA WARM CAL POS = 
POWER [4] ON 


CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS = 

NO 

[15] 

OFF 

ANTENNA IN NADIR POS= 

NO 

[16] 

ON 

ANTENNA FULL SCAN MODE = 

NO 

[17] 

ON 

PLL POWER = 

PLLO#l 

[18] 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

YES 

COLD CAL POSITION LSB = 

ZERO 

[20] 


2 . 

3. 


From the Commands Menu, execute command [11] MODULE TOTALLY OFF to OFF mode. 
Wait at least 18 seconds, then verify that the following events are in effect: 

a. [11] MODULE TOTALLY OFF = OFF 

b. [12] SCANNER A 1-1 POWER = OFF. 

c [13] SCANNER Al-2 POWER = OFF. 

d. [10] SURVIVAL HEATER POWER = OFF 


Antenna reflectors for Al-1 and Al-2 pointing toward the warm load. 

4. Record the above observations on TDS 14. 

3.2.43.3.2 Survival heater power ON/OFF command. The survival heater power ON/OFF command shall be tested as 
follows: 

1 Execute command [ 1 0] SURVIVAL HEATER POWER to ON mode. Wait at least 1 8 seconds. Verify that 

the command is in effect. Record observation on TDS 14. 

2. Execute command [10] SURVIVAL HEATER to OFF mode. Wait at least 18 seconds. Verify that the 
command is in effect. Record observation on TDS 14. 

3.2.43.33 Module power connect command. The module power connect command shall be tested as follows: 

1. Execute command [9] MODULE POWER to CONNECT mode. Wait at least 18 seconds. Verify that the 
command is in effect. Record observation on TDS 14. 

2. Verify that the current at the STE power supply is 0.5 to 4.3 Amperes. Record this information on TDS 14. 
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3.2.4.33.4 Phase lock loop (PLL) PLLO No. 1 / PLLO No. 2. The PLL PLLO No. 1/PLLO No. 2 command shall be tested 
as follows: 

1 . Execute [18] PLL POWER = PLLO#2 

Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 14. 

2. Execute [18] PLL POWER = PLLO# 1 

Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 14. 

3.2.4.3.3.5 Scanner commands verification. The scanner commands shall be tested as follows: 


Execute commands as necessary to obtain the following configuration: 


[9] 

MODULE POWER = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS = 

NO 

[15] 

[10] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

[16] 

[11] 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

YES 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO#l 

[18] 

[13] 

SCANNER Al-2 POWER = 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS = 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

| POWER [4] on 






Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 15. 

2. Execute. [ 1 2] SCANNER A 1 - 1 POWER = OFF 

[13] SCANNER Al-2 POWER = OFF 


Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 16. 

3. Execute. [ 1 2] SCANNER A 1 - 1 POWER = ON 

[13] SCANNER Al-2 POWER = ON 

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 17. 

3.2.4.33.6 Scanner position commands (Al-1 and Al-2) verification. Verify scanner position command 
operation as follows: 


NOTE 

V erification of the scan position is applicable to both antenna reflectors 
located at the high and low bays of the instrument (Al-1 and Al-2). 


1. Execute: [14] ANTENNA WARM CAL POS = YES 

[17] ANTENNA FULL SCAN MODE = NO 

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 


2. 

Execute: 

[15] 

[14] 

ANTENNA IN COLD CAL POS = YES 
ANTENNA WARM CAL POS = NO 


Execute: 

[19] 

[20] 

COLD CAL POS MSB = zero 
COLD CAL POS LSB = one 
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Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

3. Execute: [19] COLD CAL POSITION MSB = ONE 

[20] COLD CAD POSITION LSB = ZERO 

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

4. Execute: [19] COLD CAL POSITION MSB= ONE 

[20] COLD CAL POSITION LSB= ONE 

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

5. Execute: [19] COLD CAL POSITION MSB= ZERO 

[20] COLD CAL POSITION LSB= ZERO 

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

6. Execute: [16] ANTENNA IN NADIR POSITION = YES 

[15] ANTENNA IN COLD CAL POS = NO 

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

7. Execute: [14] ANTENNA WARM CAL POS = YES 

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18. 

3.2.4^.4 Digitai-A data output verification. The following items shall be tested to verify the digital- A data output: 

a. Full scan (3.2.4.3.4.1) 

b. Warm load (3.2.4.3.4.2) 

c. Cold cal (3.2.4.3.4.3) 

d. Nadir (3.2.4.3.4.4). 

For each of the above scan modes, the following parameters will be subject to pass/fail criterion: 

[I] Sync, sequence 

[II] Unit I.D. and serial number 

[III] Digital-B serial data verification 

[IV] Reflector positions 
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[V] Radiometric data (scene data) 

Radiometric data shall be obtained from two channels only. Channels 9 and 3. Channel 9 is 
physically located at the high bay of the sensor (Al-I location) and Channel 3 is located at the 
lower bay of the sensor (A 1-2 location). 

[VI] Temperature sensors. 

For the cold cal mode, reflector position [IV], verify the following: 

(a) Cold cal position with MSB=1 and LSB=0 

(b) Cold cal position with MSB=0 and LSB=1 

(c) Cold cal position with MSB=1 and LSB=1. 

NOTE 

The calibration data for the selected AMSU-A1 sensor serial number is 
required prior to the start of this test. Refer to 3.2.4.3.4.I. 

3.2.43.4.1 Full scan mode . The digital-A data output in full-scan mode shall be tested as follows: 


Turn the unit on. Execute commands as necessary to obtain the following configuration: 


[9] 

MODULE POWER = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS = 

NO 

[15] 

[10] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

116] 

[11] 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

YES 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO# 1 

[18] 

[13] 

SCANNER Al-2 POWER = 

ON 

COLD CAL POSITION MSB = 

ZERO 

(19) 

[14] 

ANTENNA WARM CAL POS = 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

POWER [4] ON 






2. Obtain a full printout (9 pages) of all the parameters ([I] through [VI]) described above, by touching the 
PRINT [3] FULL touch area. The computer will start printing all 9 pages of data. 

3. Label 1st page of 9 pages with the unit serial number and the paragraph number corresponding to this test. 
(I), (II), and (III) Sync, Unit ID. and Digital-B Data 

4. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values 
specified in TDS 19. Record pass or fail. 

HV1 Reflector position 


NOTE 

To verify the following steps, the operator may print out the individual 
parameters by using AE-26157 and attach the data to each TDS. 

5. Using the individual printout, verify that there is no “E” ERROR Flag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 20. For S/N 105 and up, verify that position values are 
within ± 10 counts from requirement provided in TDS 6, AE-26002/L 
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DU Radiometric data 

6. Using the individual printout, verify that the data are within the values specified on TDS 2 1 . Record pass or 


[VII Temperature sensors 


7 individuaI P rintout ’ venf y that elements 1090 through 1180 are within the values specified on 

TDS 22 (sheets 1 and 2). Record pass or fail. 

3.2.43.4.2 Warm cal mode. The digital-A data output, in warm-cal mode shall be tested as follows: 

1 . Execute commands as necessary to obtain the following configuration: 


NO [15] 
NO [16] 
NO [17] 
PLLO#l [10] 
ZERO [19] 
ZERO [20] 


fill ISL and fnil Sync, Unit ID. and Digjtal-B Data 


[9] MODULE POWER = 

[10] SURVIVAL HTR PWR = 

[11] MODULE TOTALLY OFF = 

[12] SCANNER Al-1 POWER = 

[13] SCANNER Al-2 POWER = 

[14] ANTENNA WARM CAL POS 
POWER [4] ON 




CONNECT 

OFF 

ON 

ON 

ON 

YES 


ANTENNA IN COLD CAL POS 
ANTENNA IN NADIR POS= 
ANTENNA FULL SCAN MODE = 
PL L POWER = 

COLD CAL POSITION MSB = 
COLD CAL POSITION LSB = 


Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values 
specified in TDS 23. Record pass or fail. 


NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS. 

[rV] Reflector position 

3. Using the individual printout, verify that there is no “E” ERROR Flag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 24. For S/N 105 and up, verify that position values are 
within ±10 counts from requirement provided in TDS 6, AE-26002/1 . 

fVl Radiometric data 

4. Using the individual printout, verify that the data are within the values specified on TDS 25. Record pass or 
fail. 

fYIl Temperature sensors 

5. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on 
TDS 26 (sheets 1 and 2). Record pass or fail. 
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3.2.43.43 Cold cal mode The digital-A data output, in cold-cal mode, shall be tested as follows: 


Execute commands as necessary to obtain the following configuration: 


[9] 

MODULE POWER = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS = 

YES 

[15] 

[10] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

[16] 

[11] 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

NO 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO#l 

[18] 

[13] 

SCANNER Al-2 POWER = 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS = 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

POWER [4] ON 






m, rm andjim Sync, Unit ID, and Digital “B” data 

2. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values 
specified in TDS 27. Record pass or fail. 


NOTE 

To verify the following steps, the operator may print out the individual 
parameters by using AE-26157 and attach the data to each TDS. 

riVI Reflector position 

3. Using the individual printout, verify that there is no “E” ERROR Flag (for S/N 102 through 104) on the 

computer printout for steps 4a, 4b, 4c, and 4d. For S/N 105 and up, verify that position values are within 

± 10 counts from requirement provided in TDS 6, AE-26002/1. 

4. To test the cold cal reflector position, perform the following substeps: 

a. Using AE-26157; select reflector position screen, execute PRINT [2] SCREEN ONLY, and attach 
the data to TDS 28. Verify that there is no “E” ERROR Flag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 28. For S/N 105 and up, verify that position values 
are within ± 10 counts from requirement provided in TDS 6, AE-26002/1. 

b. Execute commands [19] COLD CAL POSITION MSB to 0 and [20] COLD CAL POSITION LSB 
to 1 . Repeat substep a. then proceed to substep c. 

c. Execute commands [19] COLD CAL POSITION MSB to 1 and [20] COLD CAL POSITION LSB 
to 0. Repeat substep a., then proceed to substep d. 

d. Execute commands [19] COLD CAL POSITION MSB to 1 and [20] COLD CAL POSITION LSB 
to 1 . Repeat substep a., then proceed to substep e. 

e. Execute commands [19] COLD CAL POSITION MSB to 0 and [20] COLD CAL POSITION LSB 
to 0. 

[VI Radiometric data 

5. Using the individual printout, verify that the data are within the values specified on TDS 29. Record pass or 

fail. 
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[VII Temperature sensors 

& o'?”? V ! rify lhat ClementS 1090 throu « h 1180 ** ^thin the values specified on 

TDS 30 (sheets 1 and 2). Record pass or fail. 


3.2.43.4.4 iVafir co/ mode. The digital-A data output, in nadir-cal mode, shall be tested as follows: 

1 - Execute commands as necessary to obtain the following configuration: 

NO [15] 
YES [16] 
NO [17] 
PLLO#l [18) 
ZERO [19] 
ZERO [20] 


HL fill and fmi Svnc. Unit ID. and Digital “B” data 

2 VCnfV , ** C,ementS 0001 0008 within the required values 

specineo m 1 Db 3 1 . Record pass or fail. 


[9] MODULE POWER = 

[10] SURVIVAL HTR PWR = 

[11] MODULE TOTALLY OFF = 

[12] SCANNER Al-1 POWER = 

[13] SCANNER Al-2 POWER = 

[14] ANTENNA WARM CAL POS = 
POWER [4] ON 




CONNECT 

OFF 

ON 

ON 

ON 

NO 


ANTENNA IN COLD CAL POS 
ANTENNA IN NADIR POS= 
ANTENNA FULL SCAN MODE = 
PLL POWER = 

COLD CAL POSITION MSB = 
COLD CAL POSITION LSB = 


NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26157 and attach the data to TDS. 

UVl Reflector position 

3. Using the individual printout, verily that there is no “E” ERROR Flag (for S/N 102 through 104) on the 
computer printout. Record pass or fail on TDS 24. For S/N 105 and up, verify that position values are 
within ± 10 counts from requirement provided in TDS 6, AE-26002/1 

fVl Radiometric data 


4. Using the individual printout, verify that the data are within the values specified on TDS 32. Record pass or 
rvn Temperature sensors 


Sio 8 « f ‘ ndlVldUal priDt0Ut ’ Verify ^ the elements 1090 ^ough 1180 are within the values specified on 
TDS 33 (sheets 1 and 2). Record pass or fail. 


^ T ? e purp0se ° f ^ test is to verif y that *e 26 analog telemetry signals are within 
d^in^™ a 'i ^ P " POS ! f the an ^? g teIemctr y signals is to provide information about the functionality of the subsystems 
operation of the unit. The analog telemetry signals shall be verified in two ways: (1) by measuring the analog 
telemetry signals directly at the interfacing connector and (2) by use of the STE. 8 8 
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3.2.43.5.1 Analog TLM signals measurements connector J6. Measure analog TLM signals at connector J6 as follows: 

1* Configure the unit and the STE as indicated in Figure 22. Verify that unit power is off prior to the 
installation of the breakout boxes. To turn the unit off, select the Commands Menu and execute command 
[9] MODULE POWER = DISCONNECT and POWER [4] OFF. Manually turn off the STE 28 V power 
supply located inside the STE console. 

2. Turn the unit on as follows: 

(a) Turn on the STE 28 V power supply. 


(b) On the Commands Menu, execute: POWER [4] ON and [9] MODULE POWER = CONNECT. 
Verify the display is as follows. 


19) 

MODULE POWER = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS = 

NO 

[15] 

[103 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS = 

NO 

[16] 

[111 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

YES 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO#l 

[18] 

[13] 

SCANNER Al-2 POWER - 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS = 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

| POWER [4] ON 






3. Using the “28 V Analog Telemetry Bus Return” (Jl-10) as a reference ground, measure and record the six 
temperature sensor voltages in the order specified on TDS 34. 

4. Using the Signal Ground” (J2-03) as a reference ground, measure and record the remaining analog 
telemetry voltage levels in the order specified on TDS 34. 

5. Leave the unit on in preparation for the next test. 

3.2.43.5.2 Analog TLM signal measurements using the STE. Analog TLM signal measurements using the STE shall be 
taken as follows: 

1. Using the individual printout, verify that the data matches the values specified on TDS 35. Record pass or 
fail. 

2. Attach computer individual printout to TDS 35. 

33.43.6 Test point verification. The purpose of this test is to verify the performance of the integrator and its associated 
clock pulses. Figure 2 shows the integration waveform and the clock signals. Test point verification consists of the following 
parameters: 

a. Integration/Hold and Dump Clock Signals. (3.2.4.3.6.1) (Time and amplitude) 

b. Integration Time (Analog Output). (3.2.4.3.6.2) (Time and amplitude for all 13 channels.) 
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+28V Analog 
TM Bus RTN 


STE Console 


P2 


P6 


PI 


P3 


P4 


P5 


P7 



Signal Ground 


o 

No. 3 I— I 


9-Pin Breakout Box 



Coax Cable 


Digital-B Telemetry 


Test Connector 


(*) For the measurements of the temperature sensor, 
use J1-10 as a ground, for the remaining analog signals 
use J2-3 as a reference ground. 


AMSU-A1 

Instrument 


J2 {AlP/Dig A I/O) 



J6 (Analog Telemetry) 


J1 (Power Input) 

J3 (1.248 MHz Clock) 
J4 (Command) 

J5 

J7 


Figure 22. Analog Telemetry Signal Verification Test Setup 
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3. 2.4. 3. 6.1 Integration/hold and dump clock signals. The integration/hold and dump clock signals shall be tested as 

follows: 


1. 


2. 

3. 

4. 

3.2.43.6.2 

1 . 

2. 

3. 

4. 

5. 

6 . 
7. 


Referring to Figure 23, configure the oscilloscope as follows: 

(a) Channel-2 to J7-06 dump clock signal. 

(b) Channel- 1 to J7-24 integration/hold clock signal. 

(c) Channel- 1 (shielded cable) to J7-05 (I/H and Dump RTN). 

(d) Internal trigger mode to channel- 1 . 

(e) Amplitude and Time optimized for best resolution. 

Photograph or plot the oscilloscope display and attach the photograph or plot to TDS 36. 

From the photograph or plot, measure time and amplitude for the integrate/hold and dump clock signals. 
Verify that the data obtained are within the requirements specified on TDS 36 and Figure 2. 

Leave the equipment in place and the unit turned on in preparation for the next test. 

Integration time (analog outputs). The analog outputs integration time shall be tested as follows: 

Reconfigure the test equipment as indicated in Figure 24. 

Connect the oscilloscope, channel-2 positive line to J7-XX of the 37-pin breakout box. Where: XX 
indicates the pinout distribution for all the 13 channels as shown in Table m. 

Start with the first channel of the above list. Adjust the oscilloscope for best amplitude and time resolution. 
The displayed signals should look like Figure 2. 

Photograph or plot the display and attach it to the corresponding TDS (TDSs 37 through 43). 

From the photograph or plot, measure the integration time and the amplitude. Verify that the data obtained 
is within the requirements specified in TDSs 37 through 43. 

Repeat steps 2 through 5 to measure the integration time (analog output) for the remaining channels. 

Leave the unit turned on and the test equipment in place in preparation for the next test. 
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Figure 23. Integration/Hold and Dump Signals Verification Test Setup 
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3. 2.4.3. 6.3 PLLO No. 1 verification. The PLLO No. 1 shall be verified as follows: 

1 . Reconfigure the oscilloscope as indicated in Figure 25. Connect the oscilloscope channel- 1 to J7-22 (PLLO 
No. 1). 

2. From the Commands Menu of the STE, verify that the PLLO is selected in PLLO No. 1 as follows: 

PLL POWER = PLLO# 1 [18] 

3. For S/N 101 - S/N 104, adjust the oscilloscope for best amplitude and time base. If the PLLO is locked 
properly, the oscilloscope will display a dc-voltage level of -15 to +15 V. Record the voltage level on TDS 
44. Record PASS. (Any dc level recorded is considered PASS). If the PLLO is not locked properly, the 
scope will display a waveform similar to this: 



Record FAIL on TDS 44. Discontinue the test until the deficiency is corrected. 

For S/N 105 and above, if the PLLO is locked properly, the oscilloscope will display a dc-voltage = 4.0 ±1 
V. If the PLLO is not locked, the oscilloscope will display a dc-voltage of +0.61 ±0.30 V. If PLO is OFF, 
the oscilloscope will display a dc-voltage of 0.0 ±0.2 V. If the PLLO is trying to acquire lock, the 
oscilloscope will display a various dc level. Record the voltage level on TDS 44. 


Table III. Location and Frequency of Channel 3 through 15 Analog Outputs 


Breakout Box 
Pin Location 

Channel Distribution 

Frequency 

J7-08 

Channel-03 Analog Output 

50.3 GHz 

J7-09 

Channel-04 Analog Output 

52.80 GHz 

J7-10 

Channel-05 Analog Output 

53.596 GHz 

J7-11 

Channel-06 Analog Output 

54.400 GHz 

J7-12 

Channel-07 Analog Output 

54.940 GHz 

J7-13 

Channel-08 Analog Output 

55.500 GHz 

J7-14 

Channel-09 Analog Output 

57.290 GHz PLLO 

J7-27 

Channel- 10 Analog Output 

57.290 GHz PLLO 

J7-28 

i Channel- 1 1 Analog Output 

57.290 GHz PLLO 

J7-29 

Channel- 12 Analog Output 

57.290 GHz PLLO 

J7-30 

Channel- 13 Analog Output 

57.290 GHz PLLO 

J7-31 

Channel- 14 Analog Output 

57.290 GHz PLLO 

11 - 3,2 

Channel- 15 Analog Output 

89.000 GHz 
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Figure 25. PLLO No. 1/No. 2 Test Setup 
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3.2.43.6.4 PLLO No. 2 verification. The PLLO No. 2 shall be verified as follows: 

1 . Reconfigure the oscilloscope as indicated in Figure 25. Connect the oscilloscope channel- 1 to J7-03 (PLLO 


Select the PLLO No. 2 unit by executing the following command: 

[18] PLL POWER = PLLO#2 

For S/N 101 - S/N 104, adjust the oscilloscope for best amplitude and time base. If the PLLO is locked 
properly, the oscilloscope will display a dc-voltage level of -15 to +15 V. Record the voltage level on TDS 
44. Record pass. (Any dc level recorded is considered PASS). If the PLLO is not locked properly the 
scope will display a waveform similar to this: 



Record FAIL on TDS 44. Discontinue the test until the deficiency is corrected. 

4. For S/N 105 and above, if the PLLO is locked properly, the oscilloscope will display a dc-voltage = 4.0 ±1 
V. If the PLLO is not locked, the oscilloscope will display a dc-voltage of +0.61 ±0.30 V. If PLO is OFF, 
the oscilloscope will display a dc-voltage of 0.0 ±0.2 V. If the PLLO is trying to acquire lock, the 
oscilloscope will display a various dc level. Record the voltage level on TDS 44. 

5. Return to PLLO No. 1 by executing: PLL POWER = PLLO#l [18] 

6. Leave the unit turned on in preparation for the next test. 

G Af m0de verificadon ^ Purpose of this test is to verify the data obtained from the Ground Support Equipment 
(GSE), the following inodes shall be evaluated. These inodes are used for engineering evaluation only. 


GSE-l 

(Position: 10, 10, 10) 

GSE-2 

(Position: 1) 

GSE-3 

(Position: current) 

GSE-4 

(Position: 30) 

GSE-5 

(Position: 6) 

GSE-7 

(Position: required) 

For GSE mode-1, 

the following parameters are subject to pass or fail criterion: 


[I] Sync, sequence 

[II] Unit ID and serial number 
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[III] Digital-B serial data verification 

[IV] Reflector positions 

[V] Radiometric data (Scene data) (Radiometric data will be limited to two channels only, channels 9 and 3. 
Channel 9 is physically located at the high bay of the sensor (Al-1 location) and channel 3 is located at the lower bay 
of the sensor (A 1-2 location). 

[VI] Temperature sensors. 

For GSE 2 through 7, only the following parameters are subject to pass or fail criterion: 

[IV] Reflector position. 

[V] Radiometric data. 


NOTE 

Verification of GSE modes 2 through 7 are not required for the 
protoflight and flight instrument sensors since the modes are not used. 

3*2*4*3.7*1 Equipment preparation and instrument turn-on procedure. To place instrument in GSE mode, proceed as 
follows: 

1 . Configure the test equipment as indicated in Figure 26. 


Turn the unit on. Execute commands as necessary to obtain the following configuration: 





COMMANDS 



(9) 

MODULE POWER = 

CONNECT 

ANTENNA IN COLD CAL POS = 

NO 

[15] 

UO] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

[16] 

[11] 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

NO 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO#l 

[18] 

[13] 

SCANNER Al-2 POWER = 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS - 

NO 

COLD CAL POSITION LSB = 

ZERO 

[20] 

POWER [4] ON 



RETURN 

[1] 


Wait at least 1 8 seconds until the sending commands are acknowledged by the STE. At this point, the unit should be in the 
NO MODE with the STE collecting data. 

3. Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3. 2. 4. 3. 7 as follows: 

(a) On Commands Menu, press: RETURN [1]. 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode {0 to 15 }.) 

(d) Select corresponding GSE mode under test. 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 
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3.2,43.7.2 GSE Mode-1. The GSE mode-1 shall be tested as follows: 
m - fill, and mil Svnc. Unit ID, and Digital-B 

1. Using the printout, verify that elements 1 through 8 are within the values specified on TDS 45. Record pass 
or fail. 


NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS. 


fIVl Reflector Positions 

2. Using the individual printout, verify that the reflector positions are within the values specified in AE- 
26002/1, TDS 5 and 6. Record pass or fail on TDS 46. 

m Radiometric Data 


3. Using the individual printout, verify that the radiometric data are within the values specified on TDS 47. 
fVIl Temperature Sensors 

4. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on 
TDS 48 (sheets 1 and 2). Record pass or fail. 

3,243.73 GSE Mod+-2. Tile GSE Mode-2 shall be tested as follows: 


1 . 


Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3. 2.4. 3.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1). 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode {0 to 15 }.) 

(d) Select GSE mode 2 at the prompt. 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 

NOTE 


To verify the following step, the operator may print out the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 
full page printout may be used. 


fly] Reflector Positions 

2. Using Pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in 

AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46. 
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3.2.43.7.4 GSE Mode-3. The GSE Mode-3 shall be tested as follows: 

1 . Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2 4.3.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1], 

(b) On Main Menu, select: [ 10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode (0 to 15}.) 

(d) Select GSE mode 3 at the prompt. 

NOTE 

To verify the following step, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 
full page printout may be used. 

flVl Reflector Positions 

2. Verily that both A 1 - 1 and A 1 -2 reflectors increment one step every eight seconds. 

3.2.4.3.7.5 GSE Mode-4. The GSE Mode-4 shall be tested as follows: 

1 . Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.4.3.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1], 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode [0 to 15].) 

(d) Select GSE mode 4 at the prompt. 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 

NOTE 

To verify the following step, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 
full page printout may be used. 

flVl Reflector Positions 

2 Y^ gCS 1 thr0Ugh 6 of the P rintout > verify that the reflector positions are within the values specified in 

AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46. 

3.2.4.3.7.6 GSE Mode-5. The GSE Mode-5 shall be tested as follows: 

1 . Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2 4.3.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1]. 
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(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode {0 to 15}.) 

(d) Select GSE mode 5 at the prompt. 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 

NOTE 

To verify the following step, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or the 9 
full page printout may be used. 

1IV1 Reflector Positions 

2. Using pages 1 through 6 of the printout, verily that the reflector positions are within the values specified in 
AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46. 

3.2.4.3.7.7 GSE Mode-7. The GSE Mode-7 shall be tested as follows: 

1. Obtain a printout (9 pages) for all of the parameters ([I] through [VI]) described in 3.2.43.7 as follows: 

(a) Return to the Main Menu by pressing: RETURN [1]. 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode {0 to 15 } .) 

(d) Select GSE mode 7 at the prompt. 

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages. 

NOTE 

To verify the following steps, the operator may printout the individual 
parameters by using AE-26157 and attach the data to each TDS or he 
may use the 9 page full printout. 

UV1 Reflector Positions 

2. Using pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in 
AE-26002/1 , TDS 5 and 6. Record pass or fail on TDS 46. 

3. Set the STE to GSE MODE-0, failure to do so will cause the STE to produce faulty data when in normal 
mode. To enter GSE-MODE-O into the computer: 

(a) Return to the Main Menu by pressing: RETURN [1]. 

(b) On Main Menu, select: [10] SELF TEST. 

(c) On Self Test Menu, select: [7] RUN GSE MODE. 

(The computer will prompt: Enter GSE mode {0 to 15}.) 
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(d) Select GSE mode 0. 

AM9TT ,?^” mete /f un ' tU > nal t**t The purpose of the radiometer functional test is to verify the performance of the 
AMSU-A1 radiometer at the system level. This test shall consist of the following subtests: penormance ot the 

a. PLLO frequency measurements 3.2.4.4.1 

b. Relative NEAT measurements 3.2.4.4.2 

3.2.4.4.1 PLLO frequency measurements. Measure the PLLO frequencies as follows: 

1 ‘ th !f Unk T d ?!,' Wment as indicated in Figure 27. Frequency verification for the receiver 

shall be performed on the following frequency (see Figure 28 for sample plot): 

(Al-1) Ch-9,10,1 1,12,13 and 14: 57.290344 GHz (PLLO No. 1 and PLLO No. 2) 


2. Turn on the unit by using the procedure stated in 3.2.3.5. Allow not less than one hour for the 
warm-up and for the unit to stabilize. 


equipment to 


On the Commands Menu, execute the following commands: 


(a) 

[ 14] ANTENNA WARM CAL POS = 

NO 

(b) 

[15] ANTENNA COLD CAL POS = 

NO 

(c) 

[ 16] ANTENNA NADIR POS = 

YES 

(d) 

[17] ANTENNA FULL SCAN MODE = 

NO 


Record the measured frequencies on TDS 49, and plotter data. Repeat step 2 for PLLO No. 2. 
Remove the test equipment but leave the unit on in preparation for the next test. 
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Figure 27. Configuration for RF Measurements 
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Figure 28. Sample Plot 


3.2.4.4.2 Relative radiometer NEAT measurements. The purpose of this test is to perform a preliminary evaluation of the 
radiometer NEAT at a system level. Since the STE is not in the thermal- vacuum configuration, no temperature readings from 

the cold load are available. To compute the NEAT for this test, the temperature used for the cold load shall be LN 2 
temperature. 

The data obtained from this test are considered as relative NEAT and are to be used as a diagnostic tool to verify proper 
operation of the A/D converters and the spacecraft interface. 

The equation to determine relative NEAT is as follows: 

*£AT= l 5PX < ra ' ^ 

M - N 


where: SD = Standard deviation of 120 samples at hot temperature (warm load) 

Th = Standard room temperature = 300 K 
Tc = Standard LN 2 temperature = 80 K 
M = Average of hot counts ( 1 20 samples) 

N = Average of cold counts (30 samples) 

The sequence of testing shall be as follows: 

a. Equipment preparation and setup configuration 

b. Warm load radiometric data 
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c. Cold load radiometric data 

d. Relative NEAT data collection 

3. 2.4. 4.2.1 Equipment preparation and setup configuration . The equipment shall be set up as follows: 


WARNING 


The use of liquid nitrogen in a confined poorly ventilated area can 
cause asphyxiation and death due to a lack of oxygen (oxygen 
concentration below 20 percent). Accidental contact with liquid 
nitrogen will cause severe frostbite to the eyes or skin. When handling 
liquid nitrogen, personnel shall observe the following safety 
precautions: 

a. Ensure that the work area is well ventilated to prevent excessive 
gas buildup. 

b. To protect your eyes always wear a face shield or safety goggles 
(safety glasses without side shields do not provide adequate 
protection). 

c. To protect exposed skin, always wear an apron when pouring LN2 
and whenever exposed to LN2, always wear a lab coat, gloves 
made for cryogenic work, cuffless trousers (worn outside the boots 
or shoes), and safety shoes. 

d. Do not fill target fuller than 1 .0 inch from the top. Fill target at the 
floor level, away from unit. 

e. Do not move filled target without cover in place. 

1 . Configure the test equipment and the unit as indicated in Figure 29, except for the cold loads. 


2. Execute commands as necessary to obtain the following configuration: 


[9] 

MODULE POWER = 

CONNECT 

COMMANDS 

ANTENNA IN COLD CAL POS = 

NO 

[15] 

[10] 

SURVIVAL HTR PWR = 

OFF 

ANTENNA IN NADIR POS= 

NO 

[16] 

[113 

MODULE TOTALLY OFF = 

ON 

ANTENNA FULL SCAN MODE = 

NO 

[17] 

[12] 

SCANNER Al-1 POWER = 

ON 

PLL POWER = 

PLLO#l 

[18] 

[13] 

SCANNER Al-2 POWER = 

ON 

COLD CAL POSITION MSB = 

ZERO 

[19] 

[14] 

ANTENNA WARM CAL POS = 

YES 

COLD CAL POSITION LSB = 

ZERO 

[20] 

POWER [4] ON 






3. Allow 30 minutes for the unit to stabilize. 
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Figure 29. NEAT Setup Configuration 


3 . 2 . 4 . 4.22 Relative NEAT data collection 

1* Return to the Main Menu by pressing f 1] RETURN. 

2. On the Main Menu, select [13] FUNCTIONAL TEST. (The STE will automatically command the unit to 
position the antenna reflector to the warm and cold loads as it is tak-ing data.) 

3. Wait approximately one minute to verify that the NEAT results are displayed on the screen. Obtain a 
printout. Repeat step 2 four times and obtain four additional printouts. Average NEAT from these five data 
points. Enter the values on TDS 50. Attach the printout to the data sheet. 

4. Repeat steps 1, 2, and 3 for the PLLO No. 2. Allow 30 minutes for the unit to stabilize after switching to 

PLLO No. 2. 6 

5. Remove the cold loads and associated hardware. 

?‘ 2 ‘ 4 5 ‘5 Channel identification test. The purpose of the channel identification test is to verify the proper final configuration 
/assembly or each radiometer channel from antenna input to the spacecraft interface. 

1 . Configure the unit and test equipment as shown in Figures 26 and 32. 

2. Connect the STE to instrument using the following STE interface cables. 
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a. STE interface cable J 1 ( 1 356648- 1 ) 

b. STE interface cable J2 (1356648-2) 

c. STE interface cable J3 ( 1 356648-3) 

d. STE interface cable J4 ( 1 356648-4) 

3. Follow the turn-on procedure per para. 3. 2. 3. 5. 

4. Enter the STE command “SCANNER A 1-1 POWER.” Wait 18 seconds before issuing the next command. 

5. Enter the STE command “SCANNER A 1-2 POWER.” Wait 18 seconds before issuing the next command. 

6. Enter the STE command “ANTENNA COLD CAL.” Wait 18 seconds before issuing the next command. 

Both reflectors should scan to the cold calibration beam position. 

7 Enter the STE command “[1] RETURN” to return to the monitor only screen. 

8. Enter the STE command “[10] DIGIT AL-A.” The STE should now display the digital-A data screen shown 

in Figure 30. From this screen enter the STE command “[9] BEAM POSITION NN-ALL CHANNELS.” 

9. The STE then asks “ENTER BEAM POSITION NO (1 TO 30).” Enter “30” to show the radiometric 
counts data for channels 3-15. The STE should now display the radiometric data screen shown in Figure 
31, except with a different set of count data. 

10. Allow the instrument to stabilize for approximately 20 minutes. Enter the STE command “[2]” to obtain a 
screen only printout. 

1 1 . Configure the unit and test equipment as shown in Figure 32. Turn ON the sweeper and allow to warm up 
approximately 10 minutes . Mike sore that the RF power is OFF during sweeper warm up. 

CAUTION 

Extreme care must be used when turning on RF power. When RF power is first 
applied the multiplier/gain horn should be approximately three to four feet from 
the unit. The RF power setting should be no greater than -20 dBm. 

12. Set the sweeper frequency to 50.35 ±0.01 GHz and set the RF power level to -20 dBm. Position the 
multiplier/gain horn three to four feet from the instrument so that the Al-2 antenna and gain horn are 
approximately aligned (see Figure 32). Rotate the gain horn, if needed, to the vertical polarization position. 

13. Turn ON the RF power making sure the power level is set to -20 dBm. Allow the multiplier to warm up 
approximately five minutes. 

14. At the STE screen compare the radiometric data counts of channel 3 to the counts printed out at step 10. 
Enter the STE command “[2]” to obtain a screen only printout. 

15. From the printouts obtained in steps 10 and 14, verify that the radiometric data counts for channel 3 have 
increased significantly, approximately 1000 or more, and that the other channels’ data counts have remained 
relatively unchanged, less than 300 counts. 

16. Record the counts difference on TDS 52 of channel 3 from the printouts obtained in steps 10 and 14 and 
attach printouts to TDS 52. 

17. Repeat steps 12 through 16 for the frequencies and polarizations listed on TDS 52. 
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1 8 po^n. A1 ChannClS haVC bCen identif,ed ’ tum OFF ^ RF power. Return the reflectors to the warm cal 

19. Turn the STE Q/Main and N/Pulse switches to OFF. 

20. Turn the STE power supply panel main power switch OFF. 


EOS 

Al-03 E1.EXE;31 COLD CAL MODE 


P15-JUN-98 

09:36:59 SCAN NUMBER 34 

15] 

SCIENCE DATA ELEMENT 

0000 



[6] 

CONTROL/STATUS ELEMENT 

00 



[7] 

ENGINEERING ELEMENT 

00 



[8] 

DATA STREAM (64 VALUES) 




[9] 

BEAM POSITION NN-ALL CHANNELS 




[ 10] 

CHANNEL NN -ALL BEAM POSITIONS 




[11] 

WARM CALIBRATE 




[ 12] 

COLD CALILBRATE 




[ 13] 

REFLECTOR POSITIONS 




[14] 

TEMPERATURE DATA (16 VALUES) 




ENGR OK POWER ON 

CHECKSUM IN 

1SA1 SA28 

34SA29 47 

SCREEN ONLY f 2 ] 

SELECT BUTTON 2 

PRINT [ 3 ] 

FULL [ 1 ] RETURN 


Figure 30. Digital-A Data Screen 
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EOS 

A 1 -03 E 1 .EXE;3 1 COLD CAL MODE 


P15-JUN-98 

09:49:07 SCAN NUMBER 11 

[5] 

SCIENCE DATA 

ELEMENT 

0000 



[6] 

CONTROI7STATU S 

ELEMENT 

00 



[7] 

ENGINEERING 

ELEMENT 

00 




RADIOMETRIC DATA 


BEAM POSITION 


CH 

DATA 

CH 

DATA 

CH 

DATA 

3 

15798 

8 

15414 

13 

15811 

4 

16252 

9 

16176 

14 

16029 

5 

15661 

10 

16010 

15 

15102 

6 

16413 

11 

15639 



7 

18044 

12 

15817 





[22] DOWN 





ENGROK POWER ON CHECKSUM IN DF5D CALC DFSD SA28 11 SA29 14 
SELECT BUTTON 2 


Figure 3 1 . Radiometric Data Screen 


HP 83557A/83558A 
Multiplier 


HP 83623A 
Sweeper 




A1 Instrument 


Figure 32. Channel Identification Setup 
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4. QUALITY ASSURANCE PROVISIONS 


4.1 Responsibly for inspection Aerojet Quality Assurance shall inspect in accordance with the requirements of this test 
procedure and S-480-79 and S-480-80. Quality Control shall verify all test set-ups prior to start of test. Bonded software 
shall be used for all tests and shall be obtained from Quality Control. Quality Control shall review all test data for 
conformance to success criteria. The test data shall include test limits. For tests that satisfy requirements from S-480-80 on 

protoflight and flight units, customer representatives shall be invited to monitor tests and shall be invited to review the data 
and show approval on the test data sheets. 


4.1.1 Test facilities. Unless otherwise specified, the examinations and tests described herein shall be conducted at GenCorp 
Aerojet, Azusa Operations, Azusa, CA. 


Device * ESD) touting- AU electronic hardware shall be handled in accordance with Aerojet Standard 


4 * 2 Monitoring procedures. All tests in this procedure shall be monitored by quality control. 

4.2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of MIL-STD-45662. 

4-2-2 Software. Bonded software shall be used at all times. 

43 Monitoring procedures for materials. Not applicable. 

4.4 Certification. Certification for handling ESD-sensitive equipment is required for all personnel working on the assembly 
and test of the AMSU-A instrument, per STD-2454. 

43 Tost methods 


45.1 Accept-reject criteria. The accept-reject criteria for each examination or test shall be as specified in the data sheets 
included m each phase of the applicable test procedure. The test results shall be recorded on the data sheets to demonstrate 
compliance with the applicable specification requirements. Methods of analysis shall be appropriate for the parameters being 
inspected. It shall be the responsibility of Aerojet to review the test data and determine conformance of the unit under test to 

the performance requirements contained in S-480-80 and this specification. 

In the event of a failure during any phase of this test procedure, the test activity shall record the required information on the 
Test Anomaly Record (TAR) and alert the design assurance and quality engineers. Except for failures which only represent a 
limited out-of-tolerance condition for a particular parameter and are not expected to interfere with the balance of the testing 
and which are non-desmictive, the testing must be stopped until a complete description of the observed anomaly failure is 
ocumented and a Failure Analysis Strategy (FAS) is formulated, documented, and implemented to preclude loss of 
information or evidence that may facilitate determining the failure cause. The full set of data from the referenced tests is 
required in order to formulate a plan of action. The cognizant reliability engineer, quality assurance engineer, and the system 
or responsible test engineer shall jointly develop the FAS which must be approved by Design Assurance and Quality 
Assurance. Analysis and reporting shall be performed per Aerojet procedures. 
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4.5.2 General. All data sheets associated with the tests on the unit plus the data reduction and analysis of specific 
parameters required by each applicable test procedure obtained from screen printouts and plots, oscilloscope photographs, or 
magnetic recordings shall be included with the associated shop order. During tests in which a CRT screen is to be printed or 
plotted and retained as a data sheet, the following annotation shall be applied: 


Test/Systems Engineer: 

(Signature) — 

Quality Control: 

(Signature) 

Customer Representative 

(Right Hardware Only): (Signature) 

Date: 


Test Paragraph No.: 


Subassembly/ Assembly Serial No.: 
Shop Order No.: 


4.5.2.1 Test data . The test data shall be that which was obtained during performance of the tests specified and recorded on 
the Test Data Sheet(s) (TDS) (see Appendix A) and on printouts and plots and shall be attached to the shop order associated 
with the test. 
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5. PREPARATION FOR DELIVERY 

This section is not applicable to this specification. 


6. NOTES 


6.1 Acronyms and abbreviations 


AMSU 

ATB 

AWG 


Advanced Microwave Sounding Unit 
Analog telemetry bus 
American Wire Gage 


BP 


Beam Position 


CAL 

CPT 


Calibrate 

Comprehensive performance test 


d 

DC 

DVM 


delta 

Direct current 
Digital volt meter 


EMI 

ESD 

EXT 


Electromagnetic interference 
Electrostatic Sensitive Device 
External 


FAS 


Failure analysis strategy 


GHz 

GDS 

GND 

GSE 


Gigahertz 

General Instrument Interface Specification 
Ground 

Ground Support Equipment 


HTR 


Heater 


kHz 


Kilohertz 


LPT 

LSB 


Limited performance test 
Least significant bit 


MA 

METSAT 

MLB 

MFG 

MMW 

MS, MSEC 

MSB 

MV 


Milliampere 
Meteorological Satellite 
Main load bus 
Manufacturer 
Millimeter wave 
Millisecond 
Most significant bit 
Millivolt 


NEAT 


Noise equivalent delta temperature 


PFM 

PLB 

PLL 

PLLO 


Protoflight Model 
Pulse load bus 
Phase lock loop 
Phase lock loop oscillator 
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POS 

Position 

PWR 

Power 

RTN 

Return 

STE 

SW 

Special Test Equipment 

TAR 

Test Anomaly Record 

TDS 

Test Data Sheet 

TLM 

Telemetry 

TM 

Instrument Temperature 

uns 

Unique Instrument Interface Specification 

Vdc 

Volts, direct current 

ps 

Microsecond 


6.2 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or 
additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to 
evaluate the requirements of this document based on the entire content as written, regardless of the marginal notations and 
relationship to the previous issue. 


75 




AE-26156/3C 
6 Apr 99 


APPENDIX A 


TEST DATA SHEETS 


10.1 Scope. 


This appendix contains the test data sheets for all tests and inspections listed in section 3. 


TDS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
n 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 
23 
2t 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 


Grounding System Test 

+28 MLB During Turn -on Transient 

+28 MLB Operating Power 

+28 Pulse Load Bus - 

+28 V Analog Telemetry Bus 

+ 1 0V Interface Bus Voltage 

Power Input Test for LPT 

1.248 MHz Clock Signal Verification 

“Cl” Shift Pulse Verification 

“Al” Select Pulse Verification 

“8 Seconds” Frame Sync Pulse 

Synchronization Signals Relationship 

Synchronization Signals Relationship 

Commands and Digital-B Telemetry Verification 

Scanner Commands Verification 

Scanner Commands Verification 

Scanner Commands Verification 

Scanner Positions Commands 

Digital-A Data Output Full Scan Mode Synch Sequence, Unit LDySerial Number and Digital-B Serial Data Verification . 
Reflector Positions Section [IV) 

Digital-A Data Output Radiometer Data Section [V] 

Full Scan Mode Temperature Sensors Section [VI] 

Digital-A Data Output Warm Cal Mode Synch Sequence, Unit LD7Serial Number and Digital-B Serial Data Verification 

Reflector fosition Warm Cal Mode Section [IV] and Reflector Position Nadir Mode Section [IV] 

Digital-A Data Output Warm Cal Mode Radiometer Data Section [V] 

Warm CM Mode Temperature Sensors Section [VI] 

Digital-A Data Output Cold Cal Mode Synch Sequence, Unit LD7Serial Number and Digital-B Serial Data Verification ... 
Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector 

Position Nadir Mode Section [TV] 

Digital-A Data Output Cold Cal Mode Radiometer Data Section [V] 

Cold Cal Mode Temperature Sensors Section [VI] 

Digital-A Data Output Nadir Mode Synch Sequence, Unit LDVSerial Number and Digital-B Serial Data Verification 

Digital-A Data Output Nadir Mode Radiometer Data Section [V] 

Nadir Mode Temperature Sensors Section [VI] 

Analog Telemetry Verification by Way of Connector J6 

Analog Telemetry Signals by Way of the STE 

Integrate/Hold and Dump Signal Verification 

Integration Tune (Analog Output) Verification 

Integration Time (Analog Output) Verification 

Integration Time (Analog Output) Verification 

integration Tune (Analog Output) Verification 

Integration Time (Analog Output) Verification 

Integration Time (Analog Output) Verification 

Integration Time (Analog Output) Verification 

PLLO No. 1 Verification and PLLO No. 2 Verification 

Digital- A/GSE Mode-1 Synch Sequence, Unit LDySerial Number and Digital-B Serial Data Verification 

Reflector Position 

Digital-A/GSE Mode-1 Radiometer Data Section [V] 

Digital-A/GSE Mode-1 Temperature Sensors Section [VI] 

Receiver Input Signals 

Radiometer “Relative” NEDT Verification 

Transient Susceptibility Test 

Channel Identification Test 
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TEST DATA SHEET 1 (Sheet 1 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 



J 1 of Spacecraft Interface 1 

From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

ji-i 

+28 V MLB 

> 100k 



Jl-2 

+28 V MLB 

> 100k 



Jl-3 

+28 V MLB RTN 

> 100k 



Jl—4 

+28 V MLB RTN 

> 100k 



Jl-5 

+28 V PLB 

> 100k 



Jl-6 

+28 V PLB 

> 100k 



J 1-7 

+28 V PLB RTN 

> 100k 



Jl-8 

+28 V PLB RTN 

> 100k 



Jl-9 

+28 V TMB 

> 100k 



Jl-10 

28 V TMB RTN 

> 100k 



Jl-11 

NO CONNECTION 

> 100k 



Jl-12 

NO CONNECTION 

> 100k 



Jl-13 

CHASSIS GROUND (El) 

< 1 


i 

Jl-14 

+28 V MLB 

> 100k 



Jl-15 

+28 V MLB 

> 100k 



Jl-16 

+28 V MLB RTN 

> 100k 



Jl-17 

+28 V MLB RTN 

> 100k 



Jl-18 

+28 V PLB 

> 100k 



Jl-19 

+28 V PLB 

> 100k 



Jl-20 

+28 V PLB RTN 

> 100k 



Jl-21 

+28 V PLB RTN 

> 100k 



Jl-22 

+28 V TMB 

> 100k 



J 1-23 

28 V TMB RTN 

> 100k 



Jl-24 

SAFETY HTR PWR 

> 100k 



Jl-25 

SAFETY HTR RTN 

> 100k 
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TEST DATA SHEET 1 (Sheet 2 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


From Chassis 
Ground to 


J2-1 


J2-2 


J2-3 


J2-4 


J2-5 


J2-6 


J2-7 


J2-8 


J2-9 


J2 of Spacecraft Interface 

Pin Description Required Resistance Measured Value 

(Ohms) 


< 1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


IChassis Ground (E2) 


IDATA CLOCK (Cl) 


Signal Return 


No Connection 


DIGITAL- A DATA OUT 


IDATA ENABLE (Al) 


8 SEC SYNC PULSE 


No Connection 


I No Connection 


Pass/Fail 



From Chassis 
Ground to 


J3-1 


J3-2 


J3-3 


J3 of Spacecraft Interface 


Pin Description Required Resistance 

(Ohms) 


1.248 MHz CLK > 100k 


1.248 MHz CLK RTN > look 


I Chas sis GND (E3) | <1 



From Chassis 
Ground to 

Pin Description 

J5-1 

Chassis Ground (E5) 

J5-2 

MODULE PWR IND 

J5-3 

COLD CAL POS MSB (OUT) 

J5-4 

No Connection 

J5-5 

SCANNER Al-2 ON/OFF 

J5-6 

ANT IN COLD CAL POS 

J5-7 

PLL PRI/RED 

J5-8 

No Connection 

J5-9 

SURV HTR ON/OFF 

J5-10 

No Connection 

J5-11 

[cold CAL POS LSB (OUT) 

J5-12 

SCANNER Al-1 ON/OFF 

J5-13 

ANT IN WARM CAL POS 

J5-14 

ANT IN NADIR POS 

J5-15 

FULL SCAN MODE 


J5 of Spacecraft Interface 


< 1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


Measured Value 
(Ohms) 


Pass/Fail 



i-3 
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TEST DATA SHEET 1 (Sheet 3 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 



J4 of Spacecraft Interface 1 

From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J4-1 

Chassis Ground (E4) 

< 1 



J4-2 

MODULE PWR DISCONN 

> 100k 



J4-3 

SURVIVAL HTR ON 

> 100k 



J4-4 

MODULE TOTALLY OFF 

> 100k 



J4-5 

SCANNER Al-2 ON/OFF 

> 100k 



J4-6 

ANT AT COLD CAL POS 

> 100k 



J4-7 

PLL SELECT 

> 100k 



J4-8 

ANT AT NADIR POS 

> 100k 



J4-9 

COLD CAL POS MSB (IN) 

> 100k 



J4-10 

No Connection 

> 100k 



J4-11 

No Connection 

> 100k 



J4-12 

+10 V INTERFACE BUS 

> 100k 



J4-13 

10 V INTERFACE BUS RTN 

> 100k 



J4-14 

MODULE PWR CONN 

> 100k 



J4-15 

SURVIVAL HTR OFF 

> 100k 



J4-16 

SCANNER AI-I ON/OFF 

> 100k 



J4-17 

ANT AT WARM CAL POS 

> 100k 



J4-18 

FULL SCAN 

> 100k 



J4-19 

COLD CAL POS LSB (IN) 

> 100k 



J4-20 

No Connection 

> 100k 



J4-21 

No Connection 

> 100k 



J4-22 

No Connection 

> 100k 



J4-23 

No Connection 

> 100k 



J4-24 

+10 V INTERFACE BUS 

> 100k 



J4-25 

10 V INTERFACE BUS RTN 

> 100k 
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TEST DATA SHEET 1 (Sheet 4 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


From Chassis 
Ground to 

Pin Description 

J6-1 

Chassis GND (E6) 

J6-2 

RF SHELF A 1-1 TEMP 

J6-3 

Al-1 SCAN. Mill. TEMP 

J6-4 

WARM LOAD Al-1 TEMP 

J6-5 

No Connection 

J6-6 

PLLO RED LOCK DETECT 

J6-7 

No Connection 

J6-8 

Al-1 DRIVE MTRCURR 

J6-9 

+15 V ANT DR MON 

J6-10 

+5 V ANT DR MON 

J6-11 

+15 V SIG PROC MON 

J6-12 

+5 V SIG PROC MON 

J6-13 

L.O. VOLTAGE CH 3 MON 

J6-14 

L.O. VOLTAGE CH 5 MON 

J6-15 

L.O. VOLTAGE CH 7 MON 

J6-16 

+15 VDCPLLLOMON 

J6-17 

+10 V MIXER/AMP MON 

J6-18 

L.O. VOLTAGE CH 15 MON 

J6-19 

No Connection 

J6-20 

28 V TMB RTN 

J6-21 

RF SHELF Al-2 TEMP 

J6-22 

A 1-2 SCAN MTR TEMP 

J6-23 

WARM LOAD Al-2 TEMP 

J6-24 

No Connection 

J6-25 

PLLO PRI LOCK DETECT 

J6-26 

No Connection 

J6-27 

Al-2 DRIVE MTR CURR 

J6-28 

-15 V ANT DR MON 

J6-29 

| -15 V SIG PROC MON 

J6-30 

L.O. VOLTAGE CH 4 MON 

J6-31 

L.O. VOLTAGE CH 6 MON 

J6-32 

L.O. VOLTAGE CH 8 MON 

J6-33 

-15 VDC PLL LO MON 

J6-34 

+8 V IF AMP MON 

J6-35 

No Connection 

J6-36 

No Connection 

J6-37 

No Connection 


J6 of Spacecraft Interface 


Pass/Fail 


< 1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 
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TEST DATA SHEET 1 (Sheet 5 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


From Chassis 
Ground to 


J7-1 


J7-2 


J7-3 


J7-4 


J7-5 


J7-6 


J7-7 


J7-8 


11-9 


J7-10 


J7-1I 


J7-12 


J7-13 


J7-14 


J7-15 


J7-16 


J7-17 


J7-18 


J7-19 


J7-20 


J7-21 


11-22 


J7-23 


J7-24 


J7-25 


J7-26 


11-21 


J7-28 


J7-29 


J7-30 


J7-31 


11-32 


11-33 


J7-34 


J7-35 


J7-36 


J7-37 


J7 of Si 


Pin Description 


Chassis GND (E7) 

No Connection 


IREDUN PLO LOCK DET 


15 V RTN (2/3) 




DUMP TEST POINT 


No Connection 


CH3 OUT TEST POINT 


CH4 OUT TEST POINT 


CHS OUT TEST POINT 


CH6 OUT TEST POINT 


CH7 OUT TEST POINT 


CH8 OUT TEST POINT 


CH9 OUT TEST POINT 


No Connection 


No Connection 


GSE CMD LSB 


GSE CMD MSB-1 


1+5 V GSE INTERLOCK A 


No Connection 


No Connection 


PRI PLO LOCK DET 


No Connection 


I/H TEST POINT 


No Connection 


15 V RTN (2/3) 


CHIP OUT TEST POINT 


CHI 1 OUT TEST POINT 


CH12 OUT TEST POINT 


CHI 3 OUT TEST POINT 


CH14 OUT TEST POINT 


CH15QUT TEST POINT 


No Connection 


No Connection 


GSE CMD MSB 


5 V RTN ( 1 ) 


+5 V GSE INTERLOCK B 


lacecraft Interface 

| Required Resistance Measured Value 
(Ohms) (Ohms) 


< 1 


> 100k 


> 100k 



> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 
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TEST DATA SHEET 1 (Sheet 6 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


Source 

Pin 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

Jl-1 

Jl-2 

+2 8 V MLB 

< i 

Jl-1 

Jl-14 

+28 V MLB 

<1 

Jl-1 

Jl-15 

+28 V MLB 

<1 

Jl-3 

Jl-4 

28 V MLB RTN 

< 1 

J 1-3 

Jl-16 

28 V MLB RTN 

<1 

Jl-3 

Jl-17 

28 V MLB RTN 

< 1 

Jl-5 

Jl-6 

+28 V PLB 

< 1 

Jl-5 

Jl-18 

+28 V PLB 

< 1 

Jl-5 

Jl-19 

+28 V PLB 

< 1 

Jl-7 

Jl-8 

28 V PLB RTN 

< 1 

Jl-7 

Jl-20 

28 V PLB RTN 

<i 

Jl-7 

Jl-21 

28 V PLB RTN 

<i 

Jl-9 

Jl-22 

+28VTMB 

<1 

Jl-10 

Jl-23 

28 V TMB RTN 

<1 

Jl-10 

J6-20 

28 V TMB RTN 

< 1 

J4-12 

J4-24 

+ 10 V INTERFACE BUS 

<1 

J4-13 

J4-25 

10 V INTERFACE BUS RTN 

< 1 

Jl-1 

Jl-3 

+28 V MLB 

> 100k 

Jl-1 

Jl-5 

+28 V MLB 

> 100k 

Jl-1 

Jl-7 

+28 V MLB 

> 100k 

Jl-1 

Jl-9 

+28 V MLB 

> 100k 

Jl-1 

Jl-10 

+28 V MLB 

> 100k 

Jl-1 

Jl-24 

+28 V MLB 

> 100k 

Jl-1 

Jl-25 

+28" V MLB 

> 100k 

Jl-1 

J2-3 

+28 V MLB 

> 100k 

Jl-1 

J4-12 

+28 V MLB 

> 100k 

JM 

J4-13 

+28 V MLB 

> 100k 

Jl-3 

Jl-5 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-7 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-9 

128 V MLB RTN 

> 100k 

Jl-3 

Jl-10 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-24 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-25 

28 V MLB RTN 

> 100k 

Jl-3 

J2-3 

28 V MLB RTN 

> 100k 

Jl-3 

J4-12 

28 V MLB RTN 

> 100k 

Jl-3 

J4-13 

28 V MLB RTN 

> 100k 


Measured Value 
(Ohms) 
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TEST DATA SHEET 1 (Sheet 7 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


Source Destination Source Pin Description 

Pin Pin 


Jl-5 I Jl-7 1+28 V PLB 


Jl-5 I Jl-9 1+28 V PLB “ 


Jl-5 | Jl-10 1+28 V PLB 


Jl-5 | Jl-24 1+28 V PLB 


Jl-5 I Jl-25 1+28 V PUB 


Jl-5 | J2-3 1+28 V PLB 


Jl-5 I J4-12 1+28 V PLB ~ 


Jl-5 | J4-I3 1+28 V PLB 


J1 - ? 1 Jl-9 128 V PLB RTN 


Jl-7 | Jl-IQ 128 V PLB RTN 


Jl-7 | Jl-24 128 V PLB RTN 


Jl-7 | Jl-25 128 V PLB RTN 


Jl-7 | J2-3 128 V PLB RTN 


Jl-7 | J4-12 128 V PLB RTN 


Jl-7 I J4-13 |28 V PLB RTN 


Jl-9 I Jl-10 1+28 V TMB 


Jl-9 | Jl-24 1+28 V TMB 


Jl-9 | Jl-25 1+28 V TMB 


Jl-9 | J2-3 1+28 V TMB 


Jl-9 I J4-12 1+28 V TMB 


Jl-9 | J4-13 1+28 V TMB ~ 


Jl-10 I Jl-24 128 V TMB RTN 


Jl-10 I Jl-25 128 V TMB RTN 


Jl-10 1 J2-3 128 V TMB RTN 


Jl-10 1 J4-12 128 V TMB RTN 


Jl-10 | J4-13 128 V TMB RTN 


J1 ~ 24 Jl-25 SAFETY HTRPWR 

J1 ~ 24 J2-3 SAFETY HTRPWR 


Jl-24 1 J4-12 I SAFETY HTR PWR 


Jl-24 [ J4-13 SAFETY HTR PWR 


J1 ~ 25 J2-3 SAFETY HTR PWR RTN 

J!' 25 J4-12 SAFETY HTR PWR RTN 

J1 ~ 25 J4- 13 SAFETY HTR PWR RTN 

J2 -3 J4-12 SIGNAL RTN 


J2-3 I J4-13 I SIGNAL RTN 


J4-12 | J4-13 1+10 V INTERFACE BUS 


Measured Value 
(Ohms) 


Pass/Fail 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 
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TEST DATA SHEET 1 (Sheet 8 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


1 

Source 

Pin 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J2-2 

J4-13 

DATA CLOCK (Cl) 

>2k 



J2-5 

J4-13 

DIGITAL-A DATA OUT 

>2k 



J2-6 

J4-13 

DATA ENABLE (Al) 

>2k 



J2-7 

J4-13 

8 SEC SYNC PULSE 

>2k 



J3-1 

J4-13 

1.248 MHZ CLK 

>2k 



J3-2 

J4-13 

1.248 MHZ CLKRTN 

>2k 



J4-2 

J4-13 

MODULE PWR DISCONN 

>2k 



J4-3 

J4-13 

SURVIVAL HTR ON 

>2k 



J4-4 

J4-13 

MODULE TOTALLY OFF 

>2k 



J4-5 

J4-13 

SCANNER Al-2 ON/OFF 

>2k 



J4-6 

J4-13 

ANT AT COLD CAL POS 

>2k 



J4-7 

J4-13 

PLL SELECT 

>2k 



J4-8 

J4-13 

ANT AT NADIR POS 

>2k 



J4-9 

J4-13 

COLD CAL POS MSB (IN) 

>2k 



J4-14 

J4-13 

MODULE PWR CONN 

>2k 



J4-15 

J4-13 

SURVIVAL HTR OFF 

>2k 



J4-16 

J4-13 

SCANNER Al-1 ON/OFF 

>2k 



J4-17 

J4-13 

ANT AT WARM CAL POS 

>2k 



J4-18 

J4-13 

FULL SCAN 

>2k 



J4-19 

J4-13 

COLD CAL POS LSB (IN) 

>2k 



J5-2 

J4-13 

MODULE PWR IND 

>2k 



J5-3 

J4-13 

COLD CAL POS MSB (OUT) 

>2k 



J5-5 

J4-13 

SCANNER Al-2 ON/OFF 

>2k 



J5-6 

J4-13 

ANT IN COLD CAL POS 

>2k 



J5-7 

J4-13 

PLL PRI/RED 

>2k 



J5-9 

J4-13 

SURV HTR ON/OFF 

>2k 



J5-11 

J4-13 

COLD CAL POS LSB (OUT) 

>2k 



J5-12 

J4-13 

SCANNER Al l ON/OFF 

>2k 



J5-13 

J4-13 

ANT IN WARM CAL POS 

>2k 



J5-14 

J4-13 

ANT IN NADIR POS 

>2k 



J5-15 

J4-13 

FULL SCAN MODE 

>2k 











































AE-26156/3C 
< 5 Api r99 


^ TEST DATA SHEET 1 (Sheet 9 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


Source 

Pin 

Destination 

Pin 

Source Pip Description 

Required 

Resistance 

(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J6-2 

Jl-10 

RF SHELF Al-l TEMP 

>2k 



J6-3 

Jl-10 

Al-1 SCAN MTR.TEMP 

>2k 



J6~4 

Jl-10 

WARM LOAD Al-1 TEMP 

>2k 



J6-6 

! J4-13 

PLLO RED LOCK DETECT 

>2k 



J6-8 

J4-13 

Al-1 DRIVE MTR CVR 

>2k 



J6-9 

J4-13 

+15 VDC ANT DRIVE MON 

>2k 



J6-10 

J4-13 

+5 VDC ANT DRIVE MON 

>2k 



J6-11 

J4-13 

+15 VDC SIG PROC MON 

>2k 



J6-12 

J4-13 

+5VDC SIG PROC MON 

>2k 



J6-13 

J4-13 

L.O. VOLTAGE CH3 MON 

>2k 



J6-14 

J4-13 

L.O. VOLTAGE CH5 MON 

>2k 



J6-15 

J4-13 

L.O. VOLTAGE CH7 MON 

>2k 



J6-16 

J4-13 

+15 VDCPLLLOMON ' | 

>2k 



J6-17 

J4-13 

+10 V MEXER/AMP MON 

>2k 



J6-18 

J4-13 

L.O. VOLTAGE CH15 MON 

>2k 



J6-21 

J4-10 

RF SHELF Al-2 TEMP 

>2k 



J6-22 

J4-10 

A 1-2 SCAN MTR.TEMP 

>2k 



J6-23 

J4-10 

WARM LOAD Al-2 TEMP 

>2k 



J6-25 

J4-13 

PLLO PRI LOCK DETECT 

>2k 



J6-27 

J4-13 

Al-2 DRIVE MTR CURR 

>2k 



J6-28 

J4-13 

-15 VDC ANT DRIVE MON 

>2k 



J6-29 

J4-13 

-15 VDC SIG PROC MON 

>2k 



J6-30 

J4-13 

L.O. VOLTAGE CH4 MON 

>2k 



J6-31 

J4-13 

L.O. VOLTAGE CH6 MON 1 

>2k 



J6-32 

J4-13 

L.O. VOLTAGE CH8 MON 

>2k 



J6-33 

J4-13 

-15 VDCPLLLOMON 

>2k 



J6-34 

J4-13 

IF AMP MON 

>2k 



Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: S/N- 

Test Systems Engineer 


Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 2 

+28 MLB During Turn-on Transient (Paragraph 3.2.4.2. 1.1) 


AE-26156/3C 
6 Apr 99 


At 28.56 ’ 

Vdc: 

Rec 

juired* 

Step 

Parameter 

Measured/ Calculated 

S/N 101-104 

S/N 105 & up 

Pass/ Fail 

7 

Time to reach steady state current 

ms 

20 ms max 

300 ms max 


8 

Peak Current 

Amps 

10.6 Amps 

5.9 Amps 


10 

Rate of Change (Slope): dl/dT 

mA/ps 

677 mA/us 

250 mA/us 



Vdc: 

Rec 

luired* 


IeH 

Parameter 

Measured/ Calculated 

S/N 101-104 

S/N 105 & up 

Pass/ Fail 

7 

Time to reach steady state current 

ms 

20 ms max 

300 ms max 


8 

Peak Current 

Amps 

10.6 Amps 
677 mA/us 

5.9 Amps 
250 mA/us 


10 

Rate of Change (Slope): dl/dT 

mA/us 

At 28.00 ^ 

/dc: 

Rea 

uired* 


Step 

Parameter 

Measured/ Calculated 

S/N 101-104 

S/N 105 & up 

Pass/ Fail 1 


Time to reach steady state current 

ms 

20 ms max 

300 ms max 


In 

Peak Current 

Amps 


5.9 Amps 


1 - 10 

Rate of Change (Slope): dl/dT 

mA/us 

677 mA/us 

250 mA/us 


•■afar® Figure 5. 

Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 

SHod Order: S/N: 


Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 


A-11 
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TEST DATA SHEET 3 

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2) 



1 

Step 

+28V MLB at 27 Volts 



Required 

Pass/Fail 

2 

i 

+28 V MLB voltage at 27 V (V b ) 
(Measured) 


Volts 

27.0 + 0.1 


IsS 

Average Current (I v ) (PLLO#l) 


Amps 

N/A 

N/A 

■ 

+28 V MLB operating power = Iy x V b 
(PLLO#l) 


Watts 

82 W max 



Average current (Iy) (PLLO#2) 



N/A 

N/A 

im 



Watts 

82 W max 



+28 V MLB at 28 Volts 

— — 




9 

+28 V MLB bus voltage at 28 V (V b ) 
(Measured) 


Volts 

28.0 ±0.1 


IS 

Average Current (Iy) (PLLO#l) 



N/A 

N/A 

■ 

+28 V MLB operating power = Iy X V b 
(PLLO#l) 


Watts 

82 W max 


13 

Average current (Iy) (PLLO#2) 



N/A 

N/A 

14 

+28 V MLB operating power = Iy x V b 
(PLLO#2) 


Watts 

82 W max 



+28 V MLB at 29 Volts 



16 

+28 V MLB voltage at 29 V (V b ) 
(Measured) 





17 

Average Current (Iy) (PLLO#l) 


Amps 

N/A 

N/A 

18 

+28 V MLB operating power = Iy x V b 
(PLLO#l) 


Watts 

82 W max 


20 

Average current (Iy) (PLLO#2) 



N/A 

N/A 

21 

+28 V MLB operating power = Iy x V b 
(PLLO#2) 


Watts 

82 W max 


Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 3 3 1 720 Shop 

— > ■ L 

Order: S/N- 



Test Systems Engineer Date 

Customer Representauve Date Quality Control Date 

(Flight Hardware Only) 


A-12 
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TEST DATA SHEET 4 (Sheet 1 of 2) 

+28 Pulse Load Bus (Paragraph 3.2.4.2.2.1-3.2.4.2.2.6) 


Paragraph 

Parameter 

Measured or 
Calculated 

Required 

Pass/ Fail 

3.2.4.2.2.1 

From -0. 1 to two seconds 




Peak Current = Ip 

Amps 

1 .3 amps max 



From 2 to 4 seconds 




Peak Current = Ip 

Amps 

1.3 amps max 


3.2.4.2.23 

From 4 to 6 seconds 




Peak Current = Ip 

Amps 

1.3 amps max 


1 

From 6 to 8 seconds 




Peak Current = Ip 

Amps 

1.3 amps max 


3.2.4.2.23 

Eight Sec. Integrated Current Measurement: 




Current 

mA 

None 



Tum-on Transient: 




dl/dT 

mA/ps 

744 mA/ps * 



Peak Current = Ip 

Amps 

1 1.5 Amps 



* Refer to Figure 9. 

Bus current during the I/H, D period 


Paragraph 

Parameter 

Measured or 
Calculated 

Pass/ Fail 

3.2.4.2.2.1 

From -0. 1 to 2 secs 

mA 

N/A 

3.2.4.2.2.2 

From 2 to 4 secs 

mA 

N/A 

3.2A2.2.3 

From 4 to 6 secs 

mA 

N/A 

■iipyghpi 

From 6 to 8 secs 

mA 

N/A 


Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 1 33 1 720 Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 


A-13 
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TEST DATA SHEET 4 (Sheet 2 of 2) 
+28 Pulse Load Bus (Paragraph 3.2.4.2.2.7) 


Bus current during warm cal, cold cal, & Nadir 


Paragraph 

Parameter 

Measured or 
Calculated 

Pass/ Fail 

3.2.4.2.2.7 (2) 

Warm cal 

mA 

N/A 

3.2.4.2.2.7 (3) 

Cold cal 

mA 

N/A 

3.2.4.2.2.7 (4) 

Nadir 

mA 



Warm cal (motors off) 

mA 



Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 


A-14 












AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 5 

+28 V Analog Telemetry Bus (Paragraph 3.2.4.2.3) 



Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 


A-15 
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TEST DATA SHEET 6 

+10 V Interface Bus Voltage (Paragraph 3.2.4.2.4) 


Step 

Parameter 

Measured/ 

Calculated 

Required 

Pass/ Fail 

3 

Av. Current (I a ) 

mA 

10mA max 


3 

+10 V Interface Bus (Vj^) (Measured) 

Volts 

9.0 ±1.0 V 


4 

+10 V Interface Bus Power = I a X 

mW 

100 mW max 



Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: S/N: 


Test Systems Engineer 


Date 


Customer Representative Date Quality Control 

(Flight Hardware Only) 


A-16 
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TEST DATA SHEET 7 
Power Input Test for LPT (Paragraph 3.2.4.2.5) 


Step 

Parameter 

3 

+28 V MLB Voltage (Vb) 
(Measured at connector J 1 ) 

3 

Current 


Measured 


Required Pass/ Fail 


28 ±0.5 


Amps Between 0.5 and 
4.3 Amps 



Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 133 1720 Shop Order: . 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 


Quality Control 



A-17 
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TEST DATA SHEET 8 

1.248 MHz Clock Signal Verification (Paragraph 3.2.4.3.2.1) 


1.248 CLOCK SIGNAL 
ATTACH PHOTOGRAPH OR PLOT HERE 


Step 

Parameter 

Measured/ 

Calculated 

Required 

Pass/ Fail 

5 

Clock Frequency 

MHz 

1.248 ±10% 



Clock Amplitude 

Volts 

9.0 ±1 ,0 V 



Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 1 33 1 720 Shop Order: 


Test Systems Engineer 


Date 


Customer Representative D ate 

(Flight Hardware Only) 


Quality Control 


Date 


A-18 
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TEST DATA SHEET 9 

“Cl” Shift Pulse Verification (Paragraph 3.2.4.3.2.2) 


“Cl” SHIFT PULSE 
Attach Photograph OR Plot Here 


Parameter 

Measured/ 

Calculated 

Required 

Pass/ Fail 

Pulse Timing (A) * 

PS 

48 ps ± 10% 


Pulse Timing (B) * 

PS 

12 |is ± 10% 


Pulse Amplitude 

Volts 

9.0 ± 1.0 V 



* Refer to Figure 19 for location of the pulse timing A and B. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 


A-19 
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TEST DATA SHEET 10 



A-20 
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TEST DATA SHEET 11 

“8 Seconds” Frame Sync Pulse (Paragraph 3.2.4.3.2.4) 


“8 SECONDS “ FRAME SYNC PULSE 
Attach Photograph or Plot Here 
(Record of “C” timing only is required) 


Step 

Parameter 

Measured/ 

Calculated 

Required 

Pass/ Fail 

I* 

Frame Sync Pulse Timing (G)* 

Sec 

8 Sec ±10% 


Frame Sync Pulse Timing (C)* 

PS 

240.4 [is ±10% 


Frame Sync Pulse Amplitude 

Volts 

9.0 ±1.0 V 



* Refer to Figure 13 for location of the timing pulses for G and C. 


Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 1 3 3 1 720 Shop Order. S/N : 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 


A-21 






f 
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TEST DATA SHEET 12 (Sheet 1 of 2) 
Synchronization Signals Relationship (Paragraph 3.2.4.3.2.5) 


A1 Select pulse and the 8 seconds Frame sync pulse. 

Verify that the sync pulse between H and C is as 
shown in Figure 19. 

TIME MEASURED: 

TIME REQUIRED: 1.2 ms ±10% 

PASS/FAIL 


ATTACH PHOTOGRAPH OR PLOT HERE 


Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS-1331720 Shop Order: S/N: 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 


Date 


Date Quality Control 


Date 


A-22 
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TESTDATA SHEET 12 (Sheet 2 of 2) 

Synchronization Signals Relationship (Paragraph 3.2.43.2.5) 

A1 Select pulse and the Cl Shift pulse. 

Verify that the sync pulse between I and E is as 
shown in Figure 19. 

TIME MEASURED: 

TIME REQUIRED: 24 ps ± 1 ps 

PASS/FAIL 


S/N: 



Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 1 331720 Shop Order: 


Test Systems Engineer 


te 
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TEST DATA SHEET 13 

Synchronization Signals Relationship (Paragraph 3.2.43.2.5) 


A1 Select pulse and the 1.248 MHz clock. 

Verify that the sync pulse between I and J is as 
shown in Figure 19. 

PASS/FAIL 


ATTACH PHOTOGRAPH OR PLOT HERE 


Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 1 33 1 720 Shop Order: 


Test Systems Engineer 


Customer Representative Date 

(Flight Hardware Only) 


Quality Control 


Date 


Date 
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TEST DATA SHEET 14 

Commands and Digital-B Telemetry Verification (Paragraphs 3.2.4.3.3.1, 3.2.4.3.3.2, 3.2.4.3.3.3, and 3.2.4.3.3.4) 


Test 

Digital-B 

Commands Verification Via STE 

Visual Inspection 

Pass/Fail 

Command 

Observed 

Required 

Observed 

Required 

3.2.4.3.3.1 

Module 

Totally 

Off 

Scanner A 1-1 


OFF 


Antenna 
pointing 
to warm 
load. 


Scanner A 1-2 


OFF 


Antenna 
pointing 
to warm 
load. 


Module Power 


Disconnect 

N/A 

N/A 


Survival Htr. 
Power. 


OFF 


28 V supply 
current=0 


3.2.43.3.2 

Survival 

Heater 

Power 

Survival 
Heater ON 


ON 

N/A 

N/A 


Survival 
Heater OFF 


OFF 

N/A 

N/A 


3.2.4.33.3 

Module 

Power 

Connect 

Module Power 


Connect 


+28 V DC 
current 

is 

between 
0.5 and 3.2 
amps. 


3.2.43.3.4 
PLL Power 

PLLO#2 


PLLO#2 

N/A 

N/A 


PLLO#l 


PLLO#l 

N/A 

N/A 



Circle Test: CPT LPT 

METSAT/AMSU- A 1 System P/N IS- 1 33 1 720 Shop Order: S/N: 


Test Systems Engineer Date 


Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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6 Apr 99 


TEST DATA SHEET 15 

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 1) 




Test 

Digital “B’ 

’ Verification 


Pass/Fail 


Command 

Observed 

Required 



1 Module Power 


CONNECT 



2 Survival Heater 


OFF 



3 Scanner A 1 Power 


ON 



4 Scanner A2 Power 


ON 



5 Antenna Warm 


NO 


Full 

Cal Pos. 




Scan 






6 Antenna Cold 


NO 



Cal Pos. 





7 Antenna NADIR 


NO 



Position 





8 Antenna Full Scan 


YES 



9 PLL Power 


PLL#1 



10 Cold MSB 


0 



11 Cold LSB 


0 


Circle Test: CPT 

LPT 




METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 

S/N: 



Test Systems Engineer 

Date 

I Customer Representative Date Quality Control 

Datp 

(Flight Hardware Only) 
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TEST DATA SHEET 16 

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 2) 


Test 

Digital “B’ 

Verification 


Pass/Fail 

Command 

Observed 

Required 


1 Module Power 


CONNECT 



2 Survival Heater 


OFF 



3 Scanner A 1 Power 


OFF 



4 Scanner A2 Power 


OFF 



5 Antenna Warm 


NO 


Full 

Cal Pos. 




Scan 






6 Antenna Cold 


NO 



Cal Pos. 





7 Antenna NADIR 


NO 



Position 





8 Antenna Full Scan 


YES 



9 PLL Power 


PLLO#l 



10 Cold MSB 


0 



11 Cold LSB 


0 



Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: S/N: 


Test Systems Engineer Date 


Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 17 

Scanner Commands Verification (Paragraph 3.2.43.3.5, Step 3) 


Test 


Digital “B” Verification 


Command 


Observed 


Required 


Pass/Fail 


Full 

Scan 


1 Module Power 

2 Survival Heater 

1 3 Scanner A 1 Power 

4 Scanner A2 Power 

5 Antenna Warm 
Cal Pos. 

6 Antenna Cold 
Cal Pos. 

7 Antenna NADIR 
Position 

8 Antenna Full Scan 

9 PLL Power 

10 Cold MSB 

11 Cold LSB 


Circle Test: CPT LPT 

METSAT/AMSU- A 1 System P/N IS- 1 33 1 720 Shop Order: 


CONNECT 

OFF 

ON 

ON 

NO 

NO 

NO 

YES 

PLLO#] 

0 

0 


S/N: 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 


Date 
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TEST DATA SHEET 18 

Scanner Positions Commands (Paragraph 3.2.43.3.6) 


Test 


Digital “B’ 

Verification 


Pass/Fail 


Step/Description 

Observed 

Required 


Scanner 

Position 

1 -Warm Cal. 



YES 


Commands 

2-Cold 

MSB 


0 



Cal. 






Pos. 

LSB 


1 



3-Cold 

MSB 


1 



Cal. 






Pos. 

LSB 


0 



4-Cold 

MSB 


1 



Cal. 






Pos. 

! 

LSB 


1 



5 -Cold 

MSB 


0 



Cal. 






Pos. 

LSB 


0 



6-NADIR 



YES 



7-Warm Cal 



YES 



Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 

Test Systems Engineer Date 


Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 
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TEST DATA SHEET 19 

Digital-A Data Output Full Scan Mode Synch Sequence, 
Unit I.D ./Serial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [HI] (Paragraph 3.2.4.3.4.1) 



Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

pi 

0001 

Sync Sequence Byte 1 


255 


0002 

Sync Sequence Byte 2 


255 


0003 

Sync Sequence Byte 3 


255 



0004 

Unit I.D. and Serial N 


* 


[ID] 

0005 

Digital-B Data Byte 1 


2 


0006 

Digital-B Data Byte 2 


** 


0007 

Digital-B Data Byte 3 


0 


0008 

Digital-B Data Byte 4 


0 



* AMSU Ai Identification Words 


(data entered in decimal system) Binary Decimal 


AMSU-A1 S/N 101 


00000001 

1 

AMSU- A 1 S/N 102 


00000101 

5 

AMSU-A1 S/N 103 


00001001 

9 

AMSU-A1 S/N 104 


00001101 

13 

AMSU- A 1 S/N 105 


00010001 

17 

AMSU- A 1 S/N 106 


00010101 

21 

AMSU- A 1 S/N 107 


00011001 

25 

AMSU-A1 S/N 108 


00011101 

29 

AMSU-A1 S/N 109 


00100001 

33 

*“ Required value = 14 when PLLO #1 is active; and = 6 

when PLLO #2 is active. 

Circle Test: CPT LPT 




METSAT/AMSU-A 1 System P/N IS- 133 1720 

Shop Order: 

S/N: 



Test Systems Engineer Date 


Customer Representative Date Quality Control 

(Flight Hardware Only) 
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TEST DATA SHEET 20 

Reflector Positions Section [IV] (Paragraph 3.2.4.3.4.1) 


BP 



Element 
(For Ref) 

01 

0014 

02 

0048 

03 

0082 

04 

0116 

05 

0150 

06 

0184 

07 

0218 

08 

0252 

09 

0286 

10 

0320 

11 

0354 


0388 

13 

0422 

14 

0456 

15 

0490 

16 

0524 

17 

0558 

18 

0592 

19 

0626 

20 

0660 

21 

0694 

22 

0728 

23 


24 


25 


26 

0864 

27 

0890 


Al-1 Reflector 


Measured* Required** 



Pass/Fail 

Element 
(For Ref) 


0016 


0050 


0084 


A 1-2 Reflector 


Measured* 



0186 


0220 



0560 



0594 



0628 



0662 



06% 



0730 





0798 



0832 



0866 



0900 




0934 


0968 


1002 


1036 




* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting range on this 

data sheet is optional. 

Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 1 33 1720 Shop Order: S/N: 

Test Systems Engineer Da 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 21 



A-32 
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TEST DATA SHEET 22 (Sheet 1 of 2) 

Full Scan Mode Temperature Sensors Section [VI] (Paragraph 3.2.4. 3.4. 1) 




Element 


1090 


1092 


1094 


096 


1098 


1100 


1102 


1104 


06 


1108 


1110 


1112 


1114 


1116 


1118 


1120 



Description 


Al-1 Warm Load 1 


Al-1 Warm Load 2 


Al-1 Warm Load 3 


Al-1 Warm Load 4 


Al-1 Warm Load Center 


Al-2 Warm Load 1 


Al-2 Warm Load 2 


Al-2 Warm Load 3 


Al-2 Warm Load 4 


Al-2 Warm Load Center 


Local Oscillator Channel 7 


Local Oscillator Channel 8 


Local Oscillator Channel 15 


PLL LO #2 Channels 9-14 


PLL LO #1 Channels 9-14 


PLLO (Reference Oscillator)**/ 
Not used *** 


Mixer I.F. Amp. Channel 3 


Mixer I.F. Amp. Channel 4 


Mixer I.F. Amp. Channel 5 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ±15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ±15 


25 ±15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ±15 


25 ± 15 


25 ± 15 


25 ±15 


25 ±15 


25 ±15 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 

(Continued on Sheet 2) 





1130 

Mixer I.F. Amp. Channel 7 


25 ± 15 


1132 

Mixer I.F. Amp. Channel 8 


25 ± 15 


1134 

Mixer I.F. Amp. Channels 9-14 


25 ± 15 


1136 

Mixer I.F. Amp. Channel 15 


25 ± 15 



A-33 
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TEST DATA SHEET 22 (Sheet 2 of 2) 

Full Scan Mode Temperature Sensors Section [VI (Par agr aph 3.2.4.3.4.1) 



Thermistor Sensors 

Recorded 

Required 

Pass/ 



Value* 

Value 

Fail 

Element 

Description 

(deg. C) 

(deg. C) 

1138 

I.F. Amp. Channel 11-14 


25 ±15 


1140 

I.F. Amp. Channel 9 


25 ±15 


1142 

I.F. Amp. Channel 10 


25 ± 15 


mam 

IF. Amp. Channel 1 1 


25 ± 15 


1146 

DC/DC Converter 


25 ± 15 


1148 

I.F. Amp. Channel 13 


25 ± 15 


1150 

I.F. Amp. Channel 14 


25 ± 15 


1152 

I.F. Amp. Channel 12 


25 ± 15 


1154 

RF Shelf Al-1 


25 ±15 


1156 

RF Shelf A 1-2 


25 ± 15 


1158 

Detector Preamp Assy. 


25 ± 15 



Scan Motor Al-1 


25± 15 


1162 

Scan Motor A 1-2 


25 ± 15 


wbsm 

Feed Horn Al-1 


25 ± 15 


1166 

Feed Horn A 1-2 


25 ± 15 


SP* 

R.F. Mux Al-1 


25 ±15 



R.F. Mux Al-2 


25 ±15 


1172 

Local Oscillator Channel 3 


25 ± 15 


1174 

Local Oscillator Channel 4 


25 ± 15 


1176 

Local Oscillator Channel 5 


25 ± 15 



Local Oscillator Channel 6 


25 ± 15 


1180 

Temp Sensor Ref Voltage Count 


** 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control ~ Date 

(Flight Hardware Only) 
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TEST DATA SHEET 23 

Digital-A Data Output Warm Cal Mode Synch Sequence, 
Unit I.D./Serial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [III] (Paragraph 3.2.4.3.4.2) 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

in 

0001 

Sync Sequence Byte 1 


255 



0002 

Sync Sequence Byte 2 


255 



0003 

Sync Sequence Byte 3 


255 


m 


Unit I.D. and Serial N 


* 


[m] 

0005 

Digital-B Data Byte 1 


4 



0006 

Digital-B Data Byte 2 


14 



0007 

Digital-B Data Byte 3 

r - 


0 



0008 

Digital-B Data Byte 4 


0 

! 

! 

* 

AMSU A1 Identification Words 
(data entered in decimal system) 

Binary 

Decimal 


AMSU- A 1 S/N 101 

00000001 

1 


AMSU-A1 S/N 102 

00000101 

5 


AMSU-A1 S/N 103 

00001001 

9 


AMSU- A 1 S/N 104 

00001101 

13 


AMSU-A1 S/N 105 

00010001 

17 


AMSU-A1 S/N 106 

00010101 

21 


AMSU- A 1 S/N 107 

00011001 

25 


AMSU-A1 S/N 108 

00011101 

29 


AMSU- A 1 S/N 109 

00100001 

33 


Circle Test: CPT LPT 


METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: S/N: 


Test Systems Engineer Date 


Customer Representative Date Quality Control Date 

(Flight Hardware Only) 


A-35 
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TEST DATA SHEET 24 

Reflector Posiuon Warm Cal Mode Section [IV] and Reflector Position Nadir Mode Section [IV] (Paragraphs 3.2.4.3 4.2 and 

3.2.4.3.4.4) 


BP 



Para No. 

WC 

3.2.4. 3.4.2 

15 

3.2.4. 3.4.4 


Al-1 Reflector 
Position* 


Required** 


Pass/Fail 


WC = Warm Cal 
15 = Nadir Position 


Para No. 
3.2.43.4.2 


A 1-2 Reflector 
Position* 


Required** 


Pass/Fail 


3.2.43.4.4 


WC = Warm Cal 
15 = Nadir Position 


p CtUai Counts from com P uter printout. Rewriting counts on this data sheet is optional. 

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 
range on this data sheet is optional. “ 


Circle Test: CPT LPT 

METSAT/AMSU- A 1 System P/N IS-1331720 Shop Order: 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 



A* 36 
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TEST DATA SHEET 25 

Digital-A Data Output Warm Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.2) 


BP 



Element 
(For Ref) 

01 

0018 

02 

0052 

03 

0086 

04 

0120 

05 

0154 

06 

0188 


A 1-2 Channel-3 (50.3 GHz) 


Pass/Fail 



Al-1 Channel-9 (57.290344 GHz) 



09 

0290 

10 | 

0324 



14 

0460 

15 

0494 

16 

0528 


18 

0596 

19 

0630 

20 

0664 


29 

0970 

30 

1004 

cc 

1038 

wc 

1190 



Element 
(For Ref) 


003 


0064 


0098 


0132 


0166 


0200 


0234 


0268 


Measured* Required** I Pass/Fail 


0302 


0336 


0370 





21 

0698 



0710 


22 

0732 



0744 


23 

0766 



0778 




0 


0 



** Required = 16,500 ± 4000 counts. 
Circle Test: CPT LPT 

METSAT/AMSU- A 1 System P/N IS- 133 1720 


Shop Order: 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 26 (Sheet 1 of 2) 

Warm Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.2) 


Thermistor Sensors 

Recorded 
Value* 
(deg. C) 

Required 

Value 

(deg. C) 

Pass/ 

Fail 

Element 

Description 

1090 

Al-1 Warm Load 1 


25 ± 15 


1092 

Al-1 Warm Load 2 


25 ± 15 


1094 

Al-1 Warm Load 3 


25 ± 15 


1096 

Al-1 Warm Load 4 


25 ± 15 


1098 

Al-1 Warm Load Center 


25 ± 15 


1100 

Al-2 Warm Load 1 


25 ± 15 


1102 

Al-2 Warm Load 2 


25 ±15 


1104 

Al-2 Warm Load 3 


25 ± 15 


1106 

Al-2 Warm Load 4 


25 ± 15 


1108 

Al-2 Warm Load Center 


25 ±15 


1110 

Local Oscillator Channel 7 


25 ±15 


1112 

Local Oscillator Channel 8 


25 ±15 


1114 

Local Oscillator Channel 15 


25 ±15 


1116 

PLL LO #2 Channels 9-14 


25± 15 



PLL LO #1 Channels 9-14 


25 ±15 


Hi 

PLLO (Reference Oscillator)**/ 
Not used *** 

i 



WBsm 

Mixer I.F. Amp. Channel 3 


25 ±15 


1124 

Mixer I.F. Amp. Channel 4 


25± 15 


1126 

Mixer I.F. Amp. Channel 5 


25 ±15 


1128 

Mixer I.F. Amp. Channel 6 


25 ± 15 


1130 

Mixer I.F. Amp. Channel 7 


25 ±15 


1132 

Mixer I.F. Amp. Channel 8 


25 ± 15 


1134 

Mixer I.F. Amp. Channels 9-14 


25 ±15 


1136 

Mixer I.F. Amp. Channel 15 


25 ± 15 



+ Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 


A-38 














AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 26 (Sheet 2 of 2) 

Warm Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.2) 


Element 

1138 


1140 


1142 


1144 


1146 


1148 


1150 


1152 


1154 


1156 


58 


Thermistor Sensors 

Recorded 

Value* 

Required 

Value 

Description 

(deg. C) 

(deg. C) 

I.F. Amp. Channel 11-14 


25 + 15 

I.F. Amp. Channel 9 


25 ± 15 

I.F. Amp. Channel 10 


25 ± 15 

I.F. Amp. Channel 1 1 


25 ± 15 

DC/DC Converter 


25 ± 15 

I.F. Amp. Channel 13 


25 ± 15 

I.F. Amp. Channel 14 


25 ± 15 

I.F. Amp. Channel 12 


25 ± 15 


RF Shelf Al-1 

RF Shelf Al-2 


Detector Preamp Assy. 



1160 : 


H62 : 


1164 ] 


1166 


1168 


1170 


1172 


1174 


1176 


1178 


1180 


Feed Horn Al-2 


R.F. Mux Al-1 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25+15 


25 ± 15 


25+15 


25 ± 15 


25 ± 15 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1 308. 


Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 



25 ± 15 


25+15 




Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 27 

Digital-A Data Output Cold Cal Mode Synch Sequence, 
Unit LDySerial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [ID] (Paragraph 3.2.4.3.4.3) 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

[i] 

0001 

Sync Sequence Byte 1 


255 


0002 

Sync Sequence Byte 2 


255 


0003 

Sync Sequence Byte 3 


255 



0004 

Unit I.D. and Serial N 


* 


[ID] 

0005 

Digital-B Data Byte 1 


8 


0006 

Digital-B Data Byte 2 


14 


0007 

Digital-B Data Byte 3 


0 


0008 

Digital-B Data Byte 4 


0 



AMSU A1 Identification Words 

(data entered in decimal system) Binary Decimal 


AMSU-Al S/N 101 

00000001 

1 

AMSU-A1 S/N 102 

00000101 

5 

AMSU-Al S/N 103 

00001001 

9 

AMSU-Al S/N 104 

00001101 

13 

AMSU-Al S/N 105 

00010001 

17 

AMSU-Al S/N 106 

00010101 

21 

AMSU-Al S/N 107 

00011001 

25 

AMSU-Al S/N 108 

00011101 

29 

AMSU-Al S/N 109 

00100001 

33 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: 


Test Systems Engineer Date 


Customer Representative Date Quality Control 

(Flight Hardware Only) 


A-40 
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TEST DATA SHEET 28 (Sheet 1 of 2) 

Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
Nadir Mode Section [IV] (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4) 



Para No. 


3.2A3.4.3, Step 4 


CC = Cold Cal 


Al-1 Reflector 


Position* 


Required** 


Pass/Fail 



Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 
range on this data sheet is optional. 


3.2.4.3.4.3, Step 4 
Substep 

MSB 

LSB 

a. 

0 

0 

b. 

0 

1 

c. 

1 

0 

d. 

1 

1 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 1 331720 Shop Order: 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 
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TEST DATA SHEET 28 (Sheet 2 of 2) 

Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
Nadir Mode Section [IV (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4) 


BP 

A 1-2 Reflector 

Para No. | Position* Required** | Pass/Fail 

CC 

3.2.4. 3.4. 3, Step 4 

a. 




b. 




c. 




d. 



! 


CC = Cold Cal 


* 

** 


Actual counts from computer printout Rewriting counts on this data sheet is optional. 

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 
range on this data sheet is optional. 


3.2.4. 3.4. 3» Step 4 
Substep 

MSB 

LSB 

a. 

0 

0 

b. 

0 

1 

c. 

1 

0 

d. 

1 

1 


Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 133 1720 Shop Order: 


S/N: 


Test Systems Engineer 


Date 


Customer Representative 
(Flight Hardware Only) 


Date 


Quality Control 


Date 


A-42 
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TEST DATA SHEET 29 

Digital-A Data Output Cold Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.43) 
Condition: Cold Cal Position MSB=0 and Cold Cal Position LSB=0 



Element 
(For Ref) 


0018 


Al-2 Channel-3 (50.3 GHz) 


Measured* 


04 

0120 

05 

0154 




09 

0290 

10 

0324 

11 

0356 

12 

0392 

13 

0426 

14 

0460 

15 

0494 

16 

0528 

17 

0562 

18 

■Bl 

19 

0630 

20 

0664 

21 

0698 

22 

0732 

23 

0766 

24 

0800 

25 

0834 

26 

0868 

27 

KBI 

28 

■a 

29 

0970 

30 

1004 

CC 

1038 

wc 

1190 


* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 
** Required = 16,500 ± 4000 counts. 

Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 1 33 1 720 Shop Order: S/N: 


Customer Representative 
(Right Hardware Only) 


Test Systems Engineer 


Quality Control 
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TEST DATA SHEET 30 (Sheet 1 of 2) 

Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.3) 


Thermistor Sensors 

Recorded 

Value* 

Required 
Value 
(deg. C) 

Pass/ 

Element 

Description 

(deg. C) 

.Tall 

1090 

Al-1 Warm Load 1 


25 ± 15 


1092 

Al-1 Warm Load 2 


25 ±15 


1094 

Al-1 Warm Load 3 


25 ± 15 


1096 

Al-1 Warm Load 4 


25 ± 15 


1098 

Al-1 Warm Load Center 


25 ± 15 


1100 

A 1-2 Warm Load 1 


25 ±15 


1102 

Al-2 Warm Load 2 


25 ± 15 


1104 

Al-2 Warm Load 3 


25 ± 15 


1106 

Al-2 Warm Load 4 


25 ± 15 


1108 

Al-2 Warm Load Center 


25 ±15 


1110 

Local Oscillator Channel 7 


25 ± 15 


1112 

Local Oscillator Channel 8 


25 ±15 


1114 

Local Oscillator Channel 15 


25 ± 15 


1116 

PLL LO #2 Channels 9-14 


25 ± 15 


1118 

PLL LO #1 Channels 9-14 


25 ± 15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 




1122 

Mixer I.F. Amp. Channel 3 


25 ± 15 


1124 

Mixer I.F. Amp. Channel 4 


25 ± 15 


1126 

Mixer I.F. Amp. Channel 5 


25 ± 15 


1128 

Mixer I.F. Amp. Channel 6 


25 ± 15 


1130 

Mixer I.F. Amp, Channel 7 


25 ± 15 


1132 

Mixer I.F. Amp. Channel 8 


25 ± 15 


1134 

Mixer I.F. Amp. Channels 9-14 


25 ± 15 


1136 

Mixer I.F. Amp. Channel 15 


25 ± 15 



Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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TEST DATA SHEET 30 (Sheet 2 of 2) 

Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3. 2.4. 3.4. 3) 


Thermistor Sensors 

Element 

Description 

1138 

I.F. Amp. Channel 11-14 

1140 

I.F. Amp. Channel 9 




I.F. Amp. Channel 10 


I.F. Amp. Channel 1 1 


DC/DC Converter 


I.F. Amp. Channel 13 


I.F. Amp. Channel 14 


I.F. Amp. Channel 12 


RF Shelf Al-1 


RF Shelf A 1-2 


Detector Preamp Assy. 


Scan Motor Al-1 


Scan Motor A 1-2 


Feed Horn Al-1 


Feed Horn Al-2 


R.F. Mux Al-1 


ILF. Mux Al-2 


[Local Oscillator Channel 3 


Local Oscillator Channel 4 


Local Oscillator Channel 5 


jLocal Oscillator Channel 6 


Temp Sensor Ref Voltage Count 


Recorded 
Value* 
(deg. C) 


Required 
Value 
(deg. C) 


25 + 15 


25 ± 15 


25 + 15 


25 ± 15 


25+15 


25 ± 15 


25+15 


25 ± 15 


25 ± 15 


25 ± 15 


25 + 15 


25+15 


25+15 


25 + 15 


25 ± 15 


25+15 


25+ 15 


25 ± 15 


25+15 


25 ± 15 


25 ± 15 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: . 



Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 
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TEST DATA SHEET 31 

Digital-A Data Output Nadir Mode Synch Sequence, 

Unit I.DVSerial Number and Digital-B Serial Data Verification 
Sections [I], [13], and [III] (Paragraph 3.2.4.3.4.4) 


Step 

Element 
(For Ref) 

[i] 

0001 


0002 

0003 

m 

0004 

m 

0005 ] 


0006 ] 

0007 1 

0008 ] 


Description 


Sync Sequence Byte 1 
Sync Sequence Byte 2 


Sync Sequence Byte 3 


Unit I.D. and Serial N 


Digital-B Data Byte 1 


Digital-B Data Byte 2 


Digital-B Data Byte 3 


Digital-B Data Byte 4 


* AMSU A1 Identification Words 
(data entered in decimal system) 

AMSU-A1 S/N 101 
AMSU-A1 S/N 102 
AMSU-A1 S/N 103 
AMSU-A1 S/N 104 
AMSU-A1 S/N 105 
AMSU-A1 S/N 106 
AMSU- A 1 S/N 107 
AMSU- A 1 S/N 108 

AMSU-A1 S/N 109 

Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 


Recorded 

Value 


Required 

Value 



Binary 

00000001 

00000101 

00001001 

00001101 

00010001 

00010101 

00011001 

00011101 

00100001 


Decimal 


Customer Representative 
(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 
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TEST DATA SHEET 32 

Digital-A Data Output Nadir Mode Radiometer Data Section [V] (Paragraph 3.2.4.3 4.4) 



Element 
(For Ref) 


0018 


Al-2 Channel-3 (50.3 GHz) 


Position* Required** 


A 1-1 Channel-9 (57.290344 GHz) 


Pass/Fail 


02 

0052 

03 

0086 

04 

0120 

05 

0154 



08 

0256 

09 

0290 

10 

0324 

11 

0356 

12 

0392 

13 

0426 

14 

0460 

15 

0494 

16 

0528 

17 

0562 





30 

1004 

CC 

1038 



0234 



0268 



0302 








0846 





0880 





0914 





0948 





0982 





1016 





1050 


0 


1202 


0 



* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 
** Required = 16,500 ± 4000 counts (Unless otherwise indicated). 

Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 133 1720 Shop Order: S/N: 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 33 (Sheet 1 of 2) 

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4) 


Thermistor Sensors 

Recorded 

Value* 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

(deg. C) 

1090 

Al-1 Warm Load 1 


25 ± 15 


1092 

Al-1 Warm Load 2 


25 ± 15 


1094 

Al-1 Warm Load 3 


25 ± 15 


1096 

Al-1 Warm Load 4 


25 ± 15 


1098 

Al-1 Warm Load Center 


25 ± 15 


1100 

Al-2 Warm Load 1 


25 ± 15 


1102 

Al-2 Warm Load 2 


25 ± 15 


1104 

Al-2 Warm Load 3 


25 + 15 


1106 

Al-2 Warm Load 4 


25 ± 15 


1108 

Al-2 Warm Load Center 


25 ± 15 


1110 

Local Oscillator Channel 7 


25 ±15 


1112 

Local Oscillator Channel 8 


25 ± 15 


1114 

Local Oscillator Channel 15 


25 ± 15 


1116 

PLL LO #2 Channels 9-14 


25 ± 15 


1118 

PLL LO #1 Channels 9-14 


25 ± 15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 


25 ± 15 


1122 

Mixer I.F. Amp. Channel 3 


25 ± 15 


1124 

Mixer I.F. Amp. Channel 4 


25 ± 15 


1126 

Mixer I.F. Amp. Channel 5 


25 ± 15 


1128 

Mixer I.F. Amp. Channel 6 


25 ± 15 


1130 

Mixer I.F. Amp. Channel 7 


25 ± 15 


1132 

Mixer I.F. Amp. Channel 8 


25+15 


1134 

Mixer I.F. Amp. Channels 9-14 


25 + 15 


1136 

Mixer I.F. Amp. Channel 15 


25 + 15 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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TEST DATA SHEET 33 (Sheet 2 of 2) 

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.43.4.4) 



Thermistor Sensors 

Recorded 

Value* 

Required 

Value 


Element 

Description 

(deg. C) 

(deg. C) 


1138 

I.F. Amp. Channel 1 1-14 


25 ±15 


1140 

I.F. Amp. Channel 9 


25 ± 15 


1142 

I.F. Amp. Channel 10 


25 ± 15 


1144 

I.F. Amp. Channel 1 1 


25 ±15 




DC/DC Converter 


I.F. Amp. Channel 13 


I.F. Amp. Channel 14 


I.F. Amp. Channel 12 


RF Shelf Al-1 


RF Shelf Al-2 


Detector Preamp Assy. 


Scan Motor Al-1 


Scan Motor Al-2 


Feed Horn Al-1 


Feed Horn Al-2 


R.F. Mux Al-1 


R.F. Mux Al-2 


Local Oscillator Channel 3 


Local Oscillator Channel 4 


Local Oscillator Channel 5 


Local Oscillator Channel 6 


Temp Sensor Ref Voltage Count 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ±15 


25 ± 15 


* Value is from the STE printout sheets. 

Copying data to this sheet is optional. 


** = Count of 24,552 +1765,-1308. 




Circle Test: CPT LPT 




METS AT/AMSU-A 1 System P/N IS- 133 1720 

Shop Order: 

S/N: 




Test Systems Engineer 

Date 
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(Flight Hardware Only) 

Date 

Quality Control 
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TEST DATA SHEET 34 

Analog Telemetry Verification by Way of Connector J6 (Paragraph 3.2.4.3.5.1) 



From 

Description 

To 

Measured 

(volts) 

Required 

(volts) 

Pass/Fail 

03 

J6-02 

RF Shelf Al l Temp. 

Jl-10 


3.5 ± 2 V 


01 

J6-03 

Al-1 Scan Motor Temp. 

Jl-10 


3.5 ±2 V 


05 

J6-04 

Warm Load Al-1 Temp. 

Jl-10 


3.5 ±2 V 


04 

J6-21 

RF Shelf A 1-2 Temp. 

Jl-10 


3.5 ±2 V 


02 

J6-22 

A 1-2 Scan Motor Temp. 

Jl-10 


3.5 ± 2 V 


06 

J6-23 

Warm Load A 1-2 Temp. 

Jl-10 


3.5 ± 2 V 


25 

J6-06 

PLLO No. 2 Lock detect 

J2-03 


*** 


07 

J6-08 

Al-1 Drive Motor Curr. 

J2-03 


3.5 ±2 V 


10 

J6-09 

+15 V Antenna Drive 

J2-03 


3.5 ± 2 V 


15 

J6-10 

+5 V Antenna Drive 

J2-03 


3.5 ± 2 V 


09 

J6-11 

+ 15 V Signal Processing 

J2-03 


3.5 ±2 V 


14 

J6-12 

+5 V Signal Processing 

J2-03 


3.5 ±2 V 


22 

J6-13 

L.O. Voltage Channel 3 

J2-03 


3.5 ±2 V 


24 

J6-14 

L.O. Voltage Channel 5 

J2-03 


3.5 ± 2 V 


20 

J6-15 

L.O, Voltage Channel 7 

J2-03 


3.5 ± 2 V 


16 

J6-16 

+15 V PLL LO Ch 9-14 

J2-03 


3.5 + 2 V 


17 

J6-17 

* 

J2-03 


3.5 ± 2 V 


27 

J6-18 

L.O. Voltage Channel 15 

J2-03 


3.5+2 V 


26 

J6-25 

PLLO No. 1 Lock detect 

J2-03 


*** 


08 

J6-27 

Al-2 Drive Motor Curr. 

J2-03 


3.5 ± 2 V 


12 

J6-28 

-15 V Antenna Drive 

J2-03 


3.5 ± 2 V 


11 

J6-29 

-15 V Signal Processing 

J2-03 


3.5 ± 2 V 


23 

J6-30 

L.O. Voltage Channel 4 

J2-03 


3.5 + 2 V 


21 

J6-31 

L.O. Voltage Channel 6 

J2-03 


3.5 + 2 V 


19 

J6-32 

L.O. Voltage Channel 8 

J2-03 


3.5 ± 2 V 


18 

J6-33 

-15 V PLL LO Ch 9-14 

J2-03 


3.5 ± 2 V 


13 

J6-34 

** 

J2-03 


3.5 ± 2 V 



* +8.5 V PLL LO Ch 9-14 for S/N 101-104, 

+ 10V Mixer Amp for S/N 105 and above. 



** +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above. 



*** 4.5 ±0.5 when locked, 0.5 ±0.5 when unlocked or OFF. One must be locked 1 

1 Circle Test: 

CPT LPT 



METS AT/AMSU- A 1 System P/N IS- 133 1720 

Shop Order: 

S/N: 





Test Systems Engineer 

Date 

Customer Representative 

Date 

Quality Control 


Date 

(Flight Hardware Only) 
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TEST DATA SHEET 35 (Sheet 1 of 2) 

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3.5.2) 





Description 


Measured 

Required 

Pass/Fail 




(Deg. C) 

(Deg. C) 


01 

Al-1 Scanner Motor 

Temp 


25 ± 15 


02 

A 1-2 Scanner Motor 

Temp 


25 ±15 


03 

AM RF Shelf 

Temp 


25 ± 15 


04 

A1-2RF Shelf 

Temp 


25 ± 15 


05 

Al-1 Warm Load 

Temp 


25 ± 15 


06 

A 1-2 Warm Load 

Temp 


25 ± 15 





(mAmps) 

(mAmps) 


07 

Ant Al-1 Drv Motor Current 



125 mA (Max) 


08 

Ant A 1-2 Drv Motor Current 



125 mA (Max) 


(*) 

Data from the printout sheet. Rewriting data on this space is options 

d. 


(Continued on sheet 2) 
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TEST DATA SHEET 35 (Sheet 2 of 2) 

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3.5.2) 



i 


Description 

(*) 

Measured 

Required 

Pass/ 




(volts) 

(volts) 

Fail 

09 

Signal Processing 

+15 V 


15.0 + 0.5 V 


10 

Antenna Drive 

+15 V 


15.0 ± 0.5 V 


11 

Signal Processing 

-15 V 


-15.0 ±0.5 V 


12 

Antenna Drive 

-15 V 


-15.0 ± 0.5 V 


13 

Receiver 

+8 V 


8.0 ± 0.5 V 


14 

Sig Processing 

+5 V 


5.0 ± 0.5 V 


15 

Antenna Drive 

+5 V 


5.0 + 0.5 V 


16 

Phase Lock Loop Ch 9-14 (a)/ 

+8.5 V 


8.5 ± 0.5 V 



Receiver/Mixer IF (b) 

+10V 


10.0 ±0.5 V 


17 

Phase Lock Loop Ch 9-14 

+15 V 


15.0 + 0.5 V 


18 

Phase Lock Loop Ch 9-14 

-15 V 


-15.0 + 0.5 V 


19 

L.O. #8 

Ch-8 


(**) ± 0.5 V 


20 

L.O. #7 

Ch-7 


(**) + 0.5 V 


21 

L.O. #6 

Ch-6 


(**) + 0.5 V 


22 

L.O. #3 

Ch-3 


(**) + 0.5 V 


23 

L.O. #4 

Ch-4 


(**)_ ± 0.5 V 


24 

L.O. #5 

Ch-5 


(**)_ ± 0.5 V 


25 

PLLO No. 2 Lock Detect 



(***) 


26 

PLLO No. 1 Lock Detect 



(***) 


27 

L.O. #15 

Ch-15 


(**)_ ± 0.5 V 


(*) 

1 1 

Data from the printout sheet. Rewriting data on this space is optional 


(**) 

GDO voltages from the manufacturer data sheet for S/N 101-104; DRO CH3-8 10V GDO CH15 15V for 1 


S/N 105 and above. 





(*** 

) Locked PLO voltage 0 to +15 V, other PLO voltage +15.0 V; one must be locked for S/N 101-104. Locked 


PLO voltage 4.0 ±1.0 V, other PLO voltage 0.0 ±0.2 V, one must be locked for S/N 105 and above 

I (a) For S/N 101 through 104. (b) For S/N 105 and up. 
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TEST DATA SHEET 36 

Integrate/Hold and Dump Signal Verification (Paragraph 3.2.4.3.6.1) 


ATTACH PHOTOGRAPH OR PLOT HERE 


Parameter 


rChwneM: Integration/Hold 


Time Measured (A)* 


Time Measured (B)* 


Amplitude Measured 


Scope Channel-2: Dump Signal 


Time Measured (D)* 


Amplitude Measured 


Measured 


Required Pass/ Fail 


ms 

165 ms ± 10% 

ms 

35 ms ± 10% 

V 

5.0 ±0.2 V 




* Refer to Figure 2 for waveform configuration. 
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METSAT/AMSU-A 1 System P/N IS- 133 1720 
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S/N: 




Test Systems Engineer 

Date 
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TEST DATA SHEET 37 

Integration Time (Analog Output) Verification (Paragraph 3.2A3.6.2) 


ATTACH PHOTOGRAPH OR PLOT HERE 


Channel 03 

Frequency: J>i 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 
Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 
Pass/Fail 


DUMP (D) * 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 


ATTACH PHOTOGRAPH OR PLOT HERE 


Channel 04 

Frequency: 51 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 
Pass/Fail 

HOLD (B-D)* 

Measured ms 

Required 25 ms ± 10% 
Pass/Fail 


DUMP (D) * 

Measured 

Required 9 ms to 15 ms 
Pass/Fail 


Refer to Figure 2 for waveform configuration. 


Circle Test: CPT LPT 

METS AT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 38 

Integration Time (Analog Output) Verification (Paragraph 3.2.43.6.2) 


Channel 05 

Frequency: 53.596 GHz 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 

Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 

Pass/Fail 

DUMP (D) * 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 


Channel 06 

Frequency: 54.4 GHz 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 

Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 

Pass/Fail 

DUMP (D) * 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 


Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS-1331720 Shop Order: S/N: 




Test Systems Engineer 

Date 

Customer Representative 
(Flight Hardware Only) 

Date 

Quality Control 

Date 
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TEST DATA SHEET 39 

Integration Time (Analog Output) Verification (Paragraph 3.2.43.6.2) 


Channel 

Frequency: 



INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 
Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 
Pass/Fail 

DUMP (D) * 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 


Channel 08 

Frequency: 

INTEGRATION (X) * 

Measured 

Required 165 ms ± 10% 
Pass/Fail 

HOLD (B-D) * 

Measured 

Required 25 ms ± 10% 
Pass/Fail 

DUMP (D)* 

Measured 

Required 9 ms to 15 ms 
Pass/Fail _ 


* Refer to Figure 2 for waveform configuration. 

Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 
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(Flight Hardware Only) 


Test Systems Engineer 
Quality Control 
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TEST DATA SHEET 40 

Integration Time (Analog Output) Verification (Paragraph 3.2.4. 3.6.2) 


Channel 09 

Frequency: 57.2903 GHz 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 

Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 

Pass/Fail 

DUMP (D) * 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 


Channel 10 

Frequency: 57.2903 GHz 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 

Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 

Pass/Fail 

DUMP (D) * 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 

Refer to Figure 2 for waveform configuration. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N: 




Test Systems Engineer 

Date 

Customer Representative 
(Flight Hardware Only) 

Date 

Quality Control 
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TEST DATA SHEET 41 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 


ATTACH PHOTOGRAPH OR PLOT HERE 


Channel 1 1 

Frequency: 57.3903 GHz 


INTEGRATION (X) * 
Measured 

ms 

Required 165 ms ± 10% 
Pass/Fail 


HOLD (B-D) * 
Measured 

_ms 

Required 25 ms ± 10% 
Pass/Fail 


DUMP (D) * 
Measured 

ms 

Required 9 ms to 15 ms 
Pass/Fail 


ATTACH PHOTOGRAPH OR PLOT HERE 


Refer to Figure 2 for waveform configuration. 


Channel 12 

Frequency: 57.3903 GHz 


INTEGRATION (X) * 
Measured 

ms 

Required 165 ms ± 10% 
Pass/Fail 


HOLD (B-D) * 
Measured 

_ms 

Required 25 ms ± 10% 
Pass/Fail 


DUMP (D) * 
Measured 

ms 

Required 9 ms to 15 ms 
Pass/Fail 


Circle Test: CPT LPT 

METSAT/ AMSU-A 1 System P/N IS-1331720 Shop Order: 


Test Systems Engineer 


Date 


Customer Representative Date Quality Control 

(Flight Hardware Only) 
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* Refer to Figure 2 for waveform configuration. 
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TEST DATA SHEET 43 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 


Channel 15 

Frequency: 89 GHz 

INTEGRATION (X) * 

Measured ms 

Required 165 ms ± 10% 

Pass/Fail 

HOLD (B-D) * 

Measured ms 

Required 25 ms ± 10% 

Pass/Fail 

DUMP (D) * 

Measured ms 

Required 9 ms to 15 ms 
Pass/Fail 


* Refer to Figure 2 for waveform configuration. 


Date 


Date 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: S/N: 

Test Systems Engineer 
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(Flight Hardware Only) 
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TEST DATA SHEET 45 
Digital-A/GSE Mode- 1 Synch Sequence, 

Unit I.D./Serial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [HI] (Paragraph 3.2.4.3.7.2) 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

[i] 

0001 

Sync Sequence Byte 1 


255 


0002 

Sync Sequence Byte 2 


255 


0003 

Sync Sequence Byte 3 


255 



0004 

Unit I.D. and Serial N 


* 


[HU 

0005 

Digital-B Data Byte 1 


0 


0006 

Digital-B Data Byte 2 


14 


0007 

Digital-B Data Byte 3 


0 


0008 

Digital-B Data Byte 4 


0 



* AMSU A1 Identification Words 


(data entered in decimal system) Binary Decimal 

AMSU- A 1 S/N 101 
AMSU-A1 S/N 102 
AMSU-A1 S/N 103 
AMSU- A 1 S/N 104 
AMSU- A 1 S/N 105 
AMSU- A 1 S/N 106 
AMSU-A1 S/N 107 
AMSU- A 1 S/N 108 

AMSU-A1 S/N 109 

Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 1 33 1 720 Shop Order: 


Test Systems Engineer 


Customer Representative Date Quality Control 

(Flight Hardware Only) 


Date 


Date 


00000001 

1 

00000101 

5 

00001001 

9 

00001101 

13 

00010001 

17 

00010101 

21 

00011001 

25 

00011101 

29 

00100001 

33 
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TEST DATA SHEET 46 (Sheet 1 of 2) 
Reflector Position (Paragraphs 3.2.43.7.2 - 3.2.43.7.7) 


3.2.43.7.2 Digital-A/GSE Mode- 1 Reflector Position Section [IV] *** 


BP AM Reflector 

Element 
(For Ref) 


0184 


CC 354 


WC 694 


AM Reflector I Al-2 Reflector 


Position* Required** Pass/Fail Element Position* Required** Pass/Fail 
(For Ref) 


0186 I 


356 


696 


3.2.43.73 Digital-A/GSE Mode-2 Reflector Position Section [IV] 


BP 


A 1-1 Reflector 


Element Position* 
(For Ref) 


0014 


Al-2 Reflector 


Required** Pass/Fail 



3.2.43.7.4 Digital-A/GSE Mode-3 Reflector Position Section [IV] *** 


A 1-1 Reflector 


Observed 


Al-2 Reflector 



Pass/Fail 

Observed 

Required** 

**** 



**** 



Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting range on this 
data sheet is optional. 

GSE Modes do not require verification or testing for PFM & FM modules 
Observe that both Al-1 and Al-2 reflectors increment one step every 8 seconds. 


Circle Test: CPT LPT 

METS AT/AMSU- A 1 System P/N IS- 133 1720 


Customer Representative 
(Flight Hardware Only) 


Shop Order: S/N: _ 

Test Systems Engineer 


Date Quality Control 
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TEST DATA SHEET 46 (Sheet 2 of 2) 

Reflector Position (Paragraphs 3.2.4.3.7.2 - 3.2.4.3.7.7) 


3.2.4.3.7.5 Digital-A/GSE Mode-4 Reflector Position Section [IV] *** 


__A1-1 Reflector Al-2 Reflector 

Elentent Position* Required** I Pass/Fail Element I Position* I Required** I Pass/Fail 
(For Ref) 


3.2.4 .3 .7 .6 Digital-A/GSE Mode-5 Reflector Position Section [IV] *** 

BP Al-1 Reflector Al-2 Reflector 

Elenwnt Position* Required** Pass/Fail Element Position* Required** I Pass/Fail 


(For Ref) 
0184 


(For Ref) 
0186 


3.2.4.3.7.7 Digital-A/GSE Mode-7 Reflector Position Section [IV] *** 


, Al-1 Reflector i Al-2 Reflector ■ 

Element Position* Required** I Pass/Fail Element I Position* I Required** I Pass/Fail 
Ref > (ForRef) 


Actual counts from computer printout. Rewriting counts on this data »hwi is optional. 

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting range on this 
data sheet is optional. 

GSE Modes do not require verification or testing for PFM & FM modules 


Circle Test: 


METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 47 

Digital-A/GSE Mode-1 Radiometer Data Section [V] (Paragraph 3.2.4.3.7.2) 


Bp Al-1 Reflector A 1-2 Reflector 

Channel-3* Required** Pass/Fail Channel-9* I Required** Pass/Fail 



* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 
** Required = 1 6,500 ± 4000 counts. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1 331720 Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 48 (Sheet 1 of 2) 

Digital-A/GSE Mode-1 Temperature Sensors Section [VI] (Paragraph 3. 2 A3. 12) 


Thermistor Sensors 

Recorded 

Value* 

Required 

Value 

Pass/ 

Fail 

Element 

Description 

(deg. C) 

(deg. C) 


Al-1 Warm Load 1 


25 ± 15 


1092 

Al-1 Warm Load 2 


25 ± 15 


1094 

Al-1 Warm Load 3 


25 ± 15 


1096 

Al-1 Warm Load 4 


25 ± 15 


1098 

Al-1 Warm Load Center 


25 ± 15 


masm 

Al-2 Warm Load 1 


25 ± 15 



Al-2 Warm Load 2 


25 ±15 



Al-2 Warm Load 3 


25 ± 15 



Al-2 Warm Load 4 


25 ± 15 


Ikes 

Al-2 Warm Load Center 


25 ±15 



Local Oscillator Channel 7 


25 ± 15 



Local Oscillator Channel 8 


25 ± 15 



Local Oscillator Channel 15 


25 ±15 



PLL LO #2 Channels 9-14 


25 ± 15 



PLL LO #1 Channels 9-14 


25 ± 15 


MR 

PLLO (Reference Oscillator)**/ 
Not used *** 





Mixer I.F. Amp. Channel 3 


25 ± 15 


i 

Mixer I.F. Amp. Channel 4 


25 ± 15 



Mixer I.F. Amp. Channel 5 


25 it 15 



Mixer I.F. Amp. Channel 6 


25 ± 15 



Mixer I.F. Amp. Channel 7 


25 ±15 


MEM 

Mixer I.F. Amp. Channel 8 


25 ± 15 



Mixer I.F. Amp. Channels 9-14 


25 ±15 


1136 

Mixer I.F. Amp. Channel 15 


25 ± 15 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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TEST DATA SHEET 48 (Sheet 2 of 2) 

Digital-A/GSE Mode-1 Temperature Sensors Section [VI] (Paragraph 3.2.4.3.7.2) 



Thermistor Sensors 

Recorded 

Value* 

Required 

Value 


Element 

Description 

(deg. C) 

(deg. C) 


1138 

I.F. Amp. Channel 11-14 


25 ±15 


1140 

I.F. Amp. Channel 9 


25 ± 15 



|I.F. Amp. Channel 10 


ll.F. Amp. Channel 1 1 


DC/DC Converter 


I.F. Amp. Channel 13 


JI.F. Amp. Channel 14 


I.F. Amp. Channel 12 


]RF Shelf Al-1 


RF Shelf Al-2 


Detector Preamp Assy. 


[Scan Motor Al-1 


Scan Motor Al-2 


Feed Horn Al-1 


Feed Hom Al-2 


R.F. Mux Al-1 


R.F. Mux Al-2 


Local Oscillator Channel 3 


Local Oscillator Channel 4 


Local Oscillator Channel 5 


Local Oscillator Channel 6 


| Temp Sensor Ref Voltage Count 


25 ±15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ±15 


25 ± 15 


25 ± 15 


25 ±15 


25 ± 15 


25 ±15 


25 ± 15 




* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: . 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 49 
Receiver Input Signals (Paragraph 3.2.4.4.1) 


CH 9 through 14 
PLLO 

PRT Temp 

(°C) 

Measured * 
Frequency 

Requirements ** 

Pass/ 

Fail 

PLLO No. 1 

PLO No. 1 

Xtal *** 
Osc. 


57290.334 MHz 
±50 kHz 





PLLO No. 2 

PLO No. 2 

Xtal *** 
Osc. 


57290.334 MHz 
±50 kHz 


* A 

. i t 



** = At 18°C 

*** PRT not connected on S/N 105 and above. 


Circle Test: CPT LPT 

METSAT/AMSU- A 1 System P/N IS- 1 33 1 720 Shop Order: 


S/N: 


Test Systems Engineer 


Date 


Customer Representative 
(Right Hardware Only) 


Date 


Quality Control 


Date 
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TEST DATA SHEET 50 (Sheet 1 of 2) 

Radiometer “Relative” NEAT Verification* (Paragraph 3.2.4.4.2.2) 


Channels 3, 4, 5, 6, 7, 8, and 15. PLLO No. 1 (Channels 9 through 14) 


Channel Number> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 


Channel Number> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 


Channel Number> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 


Channel Number> 


NEAT (Average of 5 data) 

Pass/Fail 



NEAT (Specified) K ** 0.50 


* Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail 
criteria 

** For reference only 


Circle Test: CPT LPT 


METS AT/AMSU- A 1 System P/N IS-1331720 Shop Order: 


Test Systems Engineer 


Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 50 (Sheet 2 of 2) 

Radiometer “Relative” NEAT Verification* (Paragraph 3.2.4 .4.2.2) 


PLLO No. 2 (Channels 9 through 14) 


Channel Number> 

9 

10 

11 

12 

NEAT (Average of 5 data) 





Pass/Fail 





NEAT (Specified) K ** 

0.25 

0.40 

0.40 

0.60 

Channel Number> 

13 

14 



NEAT (Average of 5 data) 





Pass/Fail 





NEAT (Specified) K ** 

0.80 

1.20 


: 


* Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail 


** For reference only 


Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 

Test Systems Engineer 

Customer Representative Date Quality Control 

(Flight Hardware Only) 


Date 


Date 
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TEST DATA SHEET 51 (Sheet 1 of 2) 

Transient Susceptibility Test (Paragraph 3.2.4.2.1.4, 3 2 4.2.7 9, 3.2.4.2.3.3) 


Test Setup Verified: 

Signature 

3. 2.4. 2. 1 .4: +28 V Main Bus Load-Induced Transient Test 

Subpara 

Step 

Load Induced Transient 

Functional Performance 
Results/Deviations 

Comments/ 

Observations 

3.2.4 .2. 1.4.2 

8 

Low frequency in accordance 
with Figure 8 



3 .2.4.2. 1.4.3 

10 

High frequency 
1.43 Hz 200 mV p-p 



3.2.4.2. 1.4.3 

10 

High frequency 
2.86 Hz 1.00 V p-p 



3.2.4 .2. 1.4.3 

10 

High frequency 
6.67 Hz 1.50 V p-p 



NOTE: Attach all backup data generated during the test (ph 
observations, etc.) to this data sheet. 

Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop ( 

otos, printouts, plots,. test logs, additional comments or 
Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 51 (Sheet 2 of 2) 

Transient Susceptibility Test (Paragraph 3.2.4.2.1.4, 3.2.4.2.2.9, 3.2.4.2.3.3) 


Test Set 
3.2.4.2.2 

up Verified: 

Signature 

1.9: +28 V Pulse Load Bus Load-Induced Transient Test 

T 1 t ••• 

Subpara 

Step 

Load Induced Transient 

Functional Performance 
Results/Deviations 

Comments/ 

Observations 

| | 

8 

Low frequency in accordance 
with Figure 13 



IkbfBH 

10 

High frequency 
1.43 Hz 200 mV d-d 



3.2.4.2.2.93 

10 

High frequency 
2.86 Hz 1.00 V d-d 



3.2.4.2.2.9.3 

10 

High frequency 
6.67 Hz 1.50 V d-d 



3.2.4.2.3 

.3: +28 

V Analog Telemetry Bus Load-Induced Transient Test 


Subpara 

Step 

Load Induced Transient 

Functional Performance 
Results/Deviations 

Comments/ 

Observations 

3.2.4.2.3.3.2 

8 

Low frequency in accordance 
with Figure 16 



Ihh 

10 

High frequency 
1 .43 Hz 200 mV p-p 



mm 

10 

High frequency 
2.86 Hz 1.00 V d-d 



3.2.4.2333 

10 

High frequency 
6.67 Hz 1.50 V d-d 



Circle Test: CPT LPT 

METSAT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop C 

)rder: S/N: 


Test Systems Engineer Date 

Customer Representauve Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 52 

Channel Identification Test (Paragraph 3. 2.4.5) 



Circle Test: CPT LPT 

METSAT/AMSU-A1 System P/N IS-1 33 1720 Shop Order: S/N: 

Test Systems Engineer Date 

Customer Representative Date Quality Control Date 

(Flight Hardware Only) 
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TEST DATA SHEET 1 (Sheet 1 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


J1 of Spacecraft Interface 


From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

ji-i 

+28 V MLB 

> 100k 

Jl-2 

+28 V MLB 

> 100k 

J 1 -3 

+28 V MLB RTN 

> 100k 

J 1 —4 

+28 V MLB RTN 

> 100k 

Jl-5 

+28 V PLB 

> 100k 

Jl-6 

+28 V PLB 

> 100k 

Jl-7 

+28 V PLB RTN 

> 100k 

Jl-8 

+28 V PLB RTN 

> 100k 

Jl-9 

+28 V TMB 

> 100k 

Jl-10 

28 V TMB RTN 

> 100k 

Jl-11 

NO CONNECTION 

> 100k 

Jl-12 

NO CONNECTION 

> 100k 

Jl-13 

CHASSIS GROUND (El) 

< 1 

Jl-14 

+28 V MLB 

> 100k 

J 1 -15 

+28 V MLB 

> 100k 

Jl-16 

+28 V MLB RTN 

> 100k 

Jl-17 

+28 V MLB RTN 

> 100k 

Jl-18 

+28 V PLB 

> 100k 

Jl-19 

+28 V PLB 

> 100k 

J 1 -20 

+28 V PLB RTN 

> 100k 

J 1-2 1 

+28 V PLB RTN 

> 100k 

J 1-22 

+28 V TMB 

> 100k 

J 1-23 

28 V TMB RTN 

> 100k 

J 1-24 

SAFETY HTR PWR 

> 100k 

J 1 -25 

SAFETY HTR RTN 

> 100k 


Measured Value 
(Ohms) 


e>t - 


Pass/Fail 


Pa 


Pc 



OL z > 4.0 


l*2 































































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 1 (Sheet 2 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 






J2 of Spacecraft Interface 


From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J2-1 

Chassis Ground (E2) 

< 1 

• t ft 

-~P 

J2-2 

DATA CLOCK (Cl) 

> 100k 



J2-3 

Signal Return 

> 100k 

ol 


J2-4 

No Connection 

> 100k 

ou 

P 

J2-5 

DIGIT AL-A DATA OUT 

> 100k 

OL 


J2-6 

DATA ENABLE (Al) 

> 100k 

OL 

? 

J2-7 

8 SEC SYNC PULSE 

> 100k 

HHeHHHI 

P 

J2-8 

No Connection 

> 100k 

OL 

P 

J2-9 

No Connection 

> 100k 

OL 






J3 of Spacecraft Interface 


From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 


J3-1 

1.248 MHz CLK 

> 100k 

OL 

V 

J3-2 

1.248 MHz CLK RTN 

> 100k 

OL 


J3-3 

Chassis GND (E3) 

< 1 

•i£> -a- 

P 





J5 of Spacecraft Interface 


From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J5-1 

Chassis Ground (E5) 

<i 

. /S 

..... 

J5-2 

MODULE PWR IND 

> 100k 

0L 

P 

J5-3 

COLD CAL POS MSB (OUT) 

> 100k 

OL 

P 

J5-4 

No Connection 

> 100 k 

OL 

P 

J5-5 

SCANNER Al-2 ON/OFF 

> 100k 

OL 

P 

J5-6 

ANT IN COLD CAL POS 

> 100k 

OL _____ 

P 

J5-7 

PLL PRI/RED 

> 100k 

OL 

r 

J5-8 

No Connection 

> 100k 

OL __ . 

P _ _ 

J5-9 

SURV HTR ON/OFF 

> 100k 

OL 

p 

J5-10 

No Connection 

> 100k 

OL 

P 

J5-11 

COLD CAL POS LSB (OUT) 

> 100k 

OL 

P 

J5-12 

SCANNER Al-1 ON/OFF 

> 100k 

OL 

P _ 

J5-13 

ANT IN WARM CAL POS 

> 100k 

OL 

p 

J5-14 

ANT IN NADIR POS 

> 100k 

DC 

p 

J5-15 

FULL SCAN MODE 

> 100k 

OL 

p 



OL - > //[<LJ Jl 


>-3 
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TEST DATA SHEET 1 (Sheet 3 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


From Chassis 
Ground to 

Pin Description 

J4-1 

Chassis Ground (E4) 

J4-2 

MODULE PWR DISCONN 

J4-3 

SURVIVAL HTR ON 

J4-4 

MODULE TOTALLY OFF 

J4-5 

SCANNER Al-2 ON/OFF 

J4-6 

ANT AT COLD CAL POS 

J4-7 

PLL SELECT 

J4-8 

ANT AT NADIR POS 

J4-9 

COLD CAL POS MSB (IN) 

J4-10 

No Connection 

J4-1 1 

No Connection 

J4-12 

+10 V INTERFACE BUS 

J4-13 

10 V INTERFACE BUS RTN 

J4-14 

MODULE PWR CONN 

J4-15 

SURVIVAL HTR OFF 

J4-16 

SCANNER Al-1 ON/OFF 

J4-17 

ANT AT WARM CAL POS 

J4-18 

FULL SCAN 

J4-19 

COLD CAL POS LSB (IN) 

J4-20 

No Connection 

J4-21 

No Connection 

J4-22 

No Connection 

J4-23 

No Connection 

J4-24 

+ 10 V INTERFACE BUS 

J4-25 

10 V INTERFACE BUS RTN 


J4 of Spacecraft Interface 


Required Resistance 
(Ohms) 


< 1 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


> 100k 


Measured Value 
(Ohms) 


Pass/Fail 


P 



op - a- -4oN[e&,-b— 
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TEST DATA SHEET 1 (Sheet 4 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


J6 of Spacecraft Interface 


From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

J6-1 

Chassis GND (E6) 

< 1 

J6-2 

RF SHELF Al-1 TEMP 

> 100k 

J6-3 

Al-1 SCAN. MTR. TEMP 

> 100k 

J6-4 

WARM LOAD Al-1 TEMP 

> 100k 

J6-5 

No Connection 

> 100k 

J6-6 

fPLLO RED LOCK DETECT 

> 100k 

J6-7 

No Connection 

> 100k 

J6-8 

Al-1 DRIVE MTR CURR 

> 100k 

J6-9 

+15 V ANT DR MON 

> 100k 

J6-10 

+5 V ANT DR MON 

> 100k 

J6-11 

+15 V SIG PROC MON 

> 100k 

J6-12 

+5 V SIG PROC MON 

> 100k 

J6-13 

L.O. VOLTAGE CH 3 MON 

> 100k 

J6-14 

L.O. VOLTAGE CH 5 MON 

> 100k 

J6-15 

L.O. VOLTAGE CH 7 MON 

> 100k 

J6-16 

+ 15 VDC PLLLOMON 

> 100k 

J6-17 

+ 1 0 V MIXER/AMP MON 

> 100k 

J6-18 

L.O. VOLTAGE CH 15 MON 

> 100k 

J6-19 

No Connection 

> 100k 

J6-20 

28 V TMB RTN 

> 100k 

J6-21 

RF SHELF Al-2 TEMP 

> 100k 

J6-22 

A 1-2 SCAN MTR TEMP 

> 100k 

J6-23 

WARM LOAD Al-2 TEMP 

> 100k 

J6-24 

No Connection 

> 100k 

J6-25 

PLLO PRI LOCK DETECT 

> 100k 

J6-26 

No Connection 

> 100k 

J6-27 

Al-2 DRIVE MTR CURR 

> 100k 

J6-28 

-15 V ANT DR MON 

> 100k 

J6-29 

-15 V SIG PROC MON 

> 100k 

J6-30 

L.O. VOLTAGE CH 4 MON 

> 100k 

J6-31 

L.O. VOLTAGE CH 6 MON 

> 100k 

J6-32 

L.O. VOLTAGE CH 8 MON 

> 100k 

J6-33 

-15 VDC PLLLOMON 

> 100k 

J6-34 

+8 V IF AMP MON 

> 100k 

J6-35 

No Connection 

| > 100k 

J6-36 

No Connection 

> 100k 

J6-37 

No Connection 

> 100k 


Measured Value 
(Ohms) 


Pass/Fail 



OL 70 -SL 
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TEST DATA SHEET 1 (Sheet 5 of 9) 
Grounding System Test (Paragraph 3.2.4. 1) 


J7 of Spacecraft Interface 


From Chassis 
Ground to 

Pin Description 

Required Resistance 
(Ohms) 

J7-1 

Chassis GND (E7) 

< 1 

J7-2 

No Connection 

> 100k 

J7-3 

REDUN PLO LOCK DET 

> 100k 

J7-4 

15 V RTN (2/3) 

> 100k 

J7-5 

15 V RTN (2/3) 

> 100k 

J7-6 

DUMP TEST POINT 

> 100k 

J7-7 

No Connection 

> 100k 

J7-8 

CH3 OUT TEST POINT 

> 100k 

J7-9 

CH4 OUT TEST POINT 

> 100k 

J7-10 

CH5 OUT TEST POINT 

> 100k 

J7-11 

CH6 OUT TEST POINT 

> 100k 

J7-12 

CH7 OUT TEST POINT 

> 100k 

J7-13 

CH8 OUT TEST POINT 

> 100k 

J7-14 

CH9 OUT TEST POINT 

> 100k 

J7-15 

No Connection 

> 100k 

J7-16 

No Connection 

> 100k 

J7-17 

GSE CMD LSB 

> 100k 

J7-18 

GSECMD MSB-1 

> 100k 

J7-19 

+5 V GSE INTERLOCK A 

> 100k 

J7-20 

No Connection 

> 100k 

J7-21 

No Connection 

> 100k 

J7-22 

PRI PLO LOCK DET 

> 100k 

J7-23 

No Connection 

> 100k 

J7-24 

I/H TEST POINT 

> 100k 

J7-25 

No Connection 

> 100k 

J7-26 

15 V RTN (2/3) 

> 100k 

11-21 

CH10 OUT TEST POINT 

> 100k 

J7-28 

CHI 1 OUT TEST POINT 

> 100k 

J7-29 

CHI 2 OUT TEST POINT 

> 100k 

J7-30 

CHI 3 OUT TEST POINT 

> 100k 

J7-31 

CHI 4 OUT TEST POINT 

> 100k 

J7-32 

CH15 0UT TEST POINT 

> 100k 

J7-33 

No Connection 

> 100k 

J7-34 

No Connection 

> 100k 

J7-35 

GSE CMD MSB 

> 100k 

J7-36 

5 VRTN(l) 

> 100k 

J7-37 

+5 V GSE INTERLOCK B 

> 100k 



Pass/Fail 



.-6 
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TEST DATA SHEET 1 (Sheet 6 of 9) 
Grounding Interface Test (Paragraph 3.2.4.1) 


Source 

Pin 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

Jl-1 

Jl-2 

+28 V MLB 

< 1 

Jl-1 

J 1-14 

+28 V MLB 

< 1 

Jl-1 

Jl-15 

+28 V MLB 

< 1 

J 1-3 

Jl-4 

28 V MLB RTN 

< 1 

Jl-3 

Jl-16 

28 V MLB RTN 

<i 

J 1-3 

Jl-17 

28 V MLB RTN 

< 1 

J 1-5 

Jl-6 

+28 V PLB 

< 1 

Jl-5 

Jl-18 

+28 V PLB 

< 1 

Jl-5 

J 1 - 1 9 

+28 V PLB 

< 1 

J 1-7 

Jl-8 

28 V PLB RTN 

< 1 

J 1-7 

Jl-20 

28 V PLB RTN 

< 1 

J 1-7 

Jl-2 1 

28 V PLB RTN 

< 1 

Jl-9 

J 1 -22 

+28 V TMB 

<i 

Jl-10 

J 1-23 

28 V TMB RTN 

< 1 

Jl-10 

J6-20 

28 V TMB RTN 

< 1 

J4-12 

J4-24 

+ 10 V INTERFACE BUS 

< 1 

J4-13 

J4-25 

10 V INTERFACE BUS RTN 

<1 

Jl-1 

Jl-3 

+28 V MLB 

> 100k 

Jl-1 

Jl-5 

+28 V MLB 

> 100k 

Jl-1 

Jl-7 

+28 V MLB 

> 100k 

Jl-1 

Jl-9 

+28 V MLB 

> 100k 

Jl-1 

Jl-10 

+28 V MLB 

> 100k 

Jl-1 

Jl-24 

+28 V MLB 

> 100k 

Jl-1 

J 1-25 

+28 V MLB 

> 100k 

Jl-1 

J2-3 

+28 V MLB 

> 100k 

Jl-1 

J4-12 

+28 V MLB 

> 100k 

Jl-1 

J4-13 

+28 V MLB 

> 100k 

Jl-3 

Jl-5 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-7 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-9 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-10 

28 V MLB RTN 

> 100k 

Jl-3 

Jl-24 

28 V MLB RTN 

> 100k 

Jl-3 

J 1 -25 

28 V MLB RTN 

> 100k 

Jl-3 

J2-3 

28 V MLB RTN 

> 100k 

Jl-3 

J4-12 

28 V MLB RTN 

> 100k 

Jl-3 

J4-13 

28 V MLB RTN 

> 100k 


Measured Value 

(Ohms) Pass/Fail 



OL = > 4C> M&.Q* 
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TEST DATA SHEET 1 (Sheet 7 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


Source 

Destination 

Pin 

Pin 

Jl-5 

Jl-7 

Jl-5 

Jl-9 

Jl-5 

Jl-10 

Jl-5 

Jl-24 

Jl-5 

Jl-25 

Jl-5 

J2-3 

Jl-5 

J4-12 

Jl-5 

J4-13 

Jl-7 

Jl-9 

Jl-7 

Jl-10 

Jl-7 

Jl-24 

Jl-7 

Jl-25 

Jl-7 

J2-3 1 

Jl-7 

J4-12 

Jl-7 

J4-13 

Jl-9 

Jl-10 

Jl-9 

Jl-24 

Jl-9 

Jl-25 

Jl-9 

J2-3 

Jl-9 

J4-12 

Jl-9 

J4-13 

Jl-10 

Jl-24 

Jl-10 

Jl-25 

Jl-10 

J2-3 

Jl-10 

J4-12 

Jl-10 

J4-13 

Jl-24 

Jl-25 

Jl-24 

J2-3 

Jl-24 

J4-12 

Jl-24 

J4-13 

Jl-25 

J2-3 

Jl-25 

J4-12 

Jl-25 

J4-13 

J2-3 

J4-12 

J2-3 

J4-13 

J4-12 

J4-13 


Source Pin Description 


+28 V PLB 


+28 V PLB 


+28 V PLB 


+28 V PLB 


+28 V PLB 


+28 V PLB 


+28 V PLB 


+28 V PLB 


28 V PLB RTN 


28 V PLB RTN 


28 V PLB RTN 


28 V PLB RTN 


28 V PLB RTN 


28 V PLB RTN 


28 V PLB RTN 


+28 V TMB 


+28 V TMB 


+28 V TMB 


+28 V TMB 


+28 V TMB 


+28 V TMB 


28 V TMB RTN 


28 V TMB RTN 


28 V TMB RTN 


28 V TMB RTN 


28 V TMB RTN 


SAFETY HTR PWR 


SAFETY HTRPWR 


SAFETY HTR PWR 


SAFETY HTR PWR 


SAFETY HTR PWR RTN 


SAFETY HTR PWR RTN 


SAFETY HTR PWR RTN 


SIGNAL RTN 


SIGNAL RTN 


+ 10 V INTERFACE BUS 


Required 

Resistance 

(Ohms) 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k (J2 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 

> 100k 


Measured Value 
(Ohms) 

Q_U 

OU 

OO 

OL 


Pass/Fail 


2.pb M -A- 

-JLL 

-Q L 

-J2L 

<2L 

<2_L 


O C- ^ 'f'C? & 


A-8 
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TEST DATA SHEET 1 (Sheet 8 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 



Source 

Pin 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

Measured Value 
(Ohms) 

Pass/Fail 

J2-2 

J4-13 

DATA CLOCK (Cl) 

>2k 

/<?.? M-fw 

P 

J2-5 

J4-13 

DIGITAL-A DATA OUT 

>2k 


p 

J2-6 

J4-13 

DATA ENABLE (Al) 

>2k 


f> 

12-1 

J4-13 

8 SEC SYNC PULSE 

>2k 

WJZlE&REM 

f 

J3-1 

J4-13 

1.248 MHZCLK 

>2k 

MflHEEEl 

p 

J3-2 

J4-13 

1.248 MHZ CLKRTN 

>2k 

OL. 1 

p 

J4-2 

J4-13 

MODULE PWR DISCONN 

>2k 

msmsm 

p 

J4-3 

J4-13 

SURVIVAL HTR ON 

>2k 

wnz&MMM 

T 

J4-4 

J4-13 

MODULE TOTALLY OFF 

>2k 

WKSEL EtSI 

P 

J4-5 

J4-13 

SCANNER A 1-2 ON/OFF 

>2k 

WHMtWfltGk 

P 

J4-6 

J4-13 

ANT AT COLD CAL POS 

>2k 

WEEMZL E3 

P 

J4-7 

J4-13 

PLL SELECT 

>2k 

■Mtf IJAViS 

p 

J4-8 

J4-13 

ANT AT NADIR POS 

>2k 

KH1KS3 



J4-9 

J4-13 

COLD CAL POS MSB (IN) 

>2k 

WBEM gg 

WM 

J4-14 

J4-13 

MODULE PWR CONN 

>2k 

K9B3ESES 

z 5 

J4-15 

J4-13 

SURVIVAL HTR OFF 

>2k 


p 

J4-16 

J4-13 

SCANNER Al-1 ON/OFF 

>2k 


p 

J4-17 

J4-13 

ANT AT WARM CAL POS 

>2k 

kmkKSE! 

p 

J4-18 

J4-13 

FULL SCAN 

>2k 

W&BKBE& 

p 

J4-19 

J4-13 

COLD CAL POS LSB (IN) 

>2k 

BBSWEt 

_p 

J5-2 

J4-13 

MODULE PWR IND 

>2k 

itMM 

p 

J5-3 

J4-13 

COLD CAL POS MSB (OUT) 

>2k 

■bfiffiViXS 

JjL 

J5-5 

J4-13 

SCANNER A 1-2 ON/OFF 

> 2 k 

S7.7M.J-J 

> 

J5-6 

J4-13 

ANT IN COLD CAL POS 

>2k 

KMfaUEZ 

p 

J5-7 

J4-13 

PLL PRI/RED 

>2k 

K0SE9B 



J5-9 

J4-13 

SURV HTR ON/OFF 

>2k 

e 

_ 4 , 

J5-11 

J4-13 

COLD CAL POS LSB (OUT) 

>2k 


p 

1 J5-12 

J4-13 

SCANNER Al-1 ON/OFF 

>2k 

wmsmmz 

p 

J5-13 

J4-13 

ANT IN WARM CAL POS 

>2k 

WriraWJMi s 

WM Ml 

J5-14 

J4-13 

ANT IN NADIR POS 

>2k 

K3H13E2 

WM M\ 

J5-15 

J4-13 

FULL SCAN MODE 

>2k 

msMszm j 

WM M\ 

oL- >r4o 


,-9 
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TEST DATA SHEET 1 (Sheet 9 of 9) 
Grounding Interface Test (Paragraph 3.2.4. 1) 


Source 

Pin 

Destination 

Pin 

Source Pin Description 

Required 

Resistance 

(Ohms) 

J6-2 

Jl-10 

RF SHELF Al-l TEMP 

>2k 

J6-3 

Jl-10 

Al-1 SCAN MTR.TEMP 

>2k 

J64 

Jl-10 

WARM LOAD Al-1 TEMP 

>2k 

J6-6 

J4-13 

PLLO RED LOCK DETECT 

>2k 

J6-8 

J4-13 

Al-1 DRIVE MTRCVR 

>2k 

J6-9 

J4-13 

+15 VDC ANT DRIVE MON 

>2k 

J6-10 

J4-13 

+5 VDC ANT DRIVE MON 

>2k 

J6-11 

J4-13 

+15 VDC SIG PROC MON 

>2k 

J6-12 

J4-13 

+5VDC SIG PROC MON 

>2k 

J6-13 

J4-13 

L.O. VOLTAGE CH3 MON 

>2k 

J6-14 

J4-13 

L.O. VOLTAGE CH5 MON 

>2k 

J6-15 

J4-13 

L.O. VOLTAGE CH7 MON 

>2k 

J6-16 

J4-13 

+15 VDCPLLLO MON 

>2k 

J6-17 

J4-13 

+10 V MIXER/AMP MON 

>2k 

J6-18 

J4-13 

L.O. VOLTAGE CH15 MON 

>2k 

J6-21 

J4-10 

RF SHELF A 1-2 TEMP 

>2k 

J6-22 

J4-10 

A 1-2 SCAN MTR.TEMP 

>2k 

J6-23 

J4-10 

WARM LOAD A 1-2 TEMP 

>2k 

J6-25 

J4-13 

PLLO PRI LOCK DETECT 

>2k 

J6-27 

J4-13 

A 1-2 DRIVE MTR CURR 

>2k 

J6-28 

J4-13 

-15 VDC ANT DRIVE MON 

>2k 

J6-29 

J4-13 

-15 VDC SIG PROC MON 

>2k 

J6-30 

J4-13 

L.O. VOLTAGE CH4 MON 

>2k 

J6-31 

J4-13 

L.O. VOLTAGE CH6 MON 

>2k 

J6-32 

J4-13 

L.O. VOLTAGE CH8 MON 

>2k 

J6-33 

J4-13 

-15 VDC PLLLOMON 

>2k 

J6-34 

J4-13 

IF AMP MON 

>2k 


OU = cz -40 AlGl&t 


(r/tJfiiA 

Circle Test: \CPT/ LPT 
METSAT/AMSU-A 1 System P/N IS-1331720 


Measured Value 
(Ohms) 


c?6: of so 

Shop Order: 767 7ZO S/N: J&2JL 


, 

Cus^mer Representative 

f l—Z T_JL£ 

Date 

Quality Control C_3 

Date 

(Flight Hardware Only) 






A/Jjp 



A-10 
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TEST DATA SHEET 2 

+28 MLB During Turn-on Transient (Paragraph 3.2.4.2.1.1) 


At 28.56 Vdc: 



Parameter 


Time to reach steady state current 


Peak Current 


Rate of Change (Slope): dl/dT 


At 27.44 Vdc: 



At 28.00 Vdc: 



* Refer to Figure 5. 


f R*4Au\ 

Circle Test: \ CPT J LPT 


Required* 


Measured/ Calculated S/N 101-104 S/N 105 & up Pass/ Fail 


ms I 20 ms max | 300 ms max I P 



Parameter 


Time to reach steady state current 


Peak Current 


Rate of Change (Slope): dl/dT 


Parameter 


Time to reach steady state current 


Peak Current 


Rate of Change (Slope): dl/dT 


Required* 


Measured/ Calculated S/N 101-104 S/N 105 & u 


■ ms I 20 ms max 300 ms max 


10.6 Amps 
677 mA/us 


//£ ' mA/us 


Measured/ Calculated 


» t ms 


/ 3 mA/us 


Required* 


S/N 101-104 S/N 105 & up Pass/ Fail 


20 ms max 300 ms max P 


10.6 Amps 5.9 Amps 


677 mA/us 




of> i 0830 


METSAT/AMSU-Al System P/N IS- 1 33 1720 Shop Order: 73 



Customer Representative 
(Flight Hardware Only) 


Quality Control 
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TEST DATA SHEET 3 

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2) 



Step 

+28V MLB at 27 Volts 

Measured 

Units 

Required 

Pass/Fail 

2 

+28 V MLB voltage at 27 V (V b ) 
(Measured) 

27.0 3 V 

Volts 

27.0 ±0.1 

p 

3 

Average Current (Iy) (PLLO#l) 

WK&EEMM 

Amps 

N/A 

N/A 

4 

+28 V MLB operating power = Iy x V b 
(PLLO#l) 

63.Zti 

Watts 

82 W max 

p ■ 

6 

Average current (Iy) (PLLO#2) 

2A& A 

Amps 

N/A 

N/A 

Bfl 

+28 V MLB operating power = Iy x V b 
(PLLO#2) 

wmmwm 

82 W max 

D 


+28 V MLB at 28 Volts 


9 

+28 V MLB bus voltage at 28 V (V b ) 
(Measured) 

£ g! .OP'J 

Volts 

28.0 ±0.1 

p 

10 

Average Current (Iy) (PLLO#l) 

WKEB2L il 

Amps 

N/A 

N/A 

■a 

+28 V MLB operating power = Iy X V b 
(PLLO#l) 

65.3 u) 

Watts 

82 W max 

p 

13 

Average current (Iy) (PLLO#2) 


Amps 

N/A 

N/A 

14 

+28 V MLB operating power = Iy x 
(PLLO#2) 

a/ 

Watts 

82 W max 

f 


+28 V MLB at 29 Volts 


+28 V MLB voltage at 29 V (V b ) 


17 

Average Current (Iy) (PLLO#l) 

18 

+28 V MLB operating power = Iy x V b 
(PLLO#l) 

20 

Average current (Iy) (PLLO#2) 



S3. 3 


,30 


(?!o*7 



A-12 
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TEST DATA SHEET 4 (Sheet 1 of 2) 

+28 Pulse Load Bus (Paragraph 3.2.4.2.2.1-3.2.4.2.2.6) 


Paragraph 



Parameter 

Measured or 
Calculated 

Required 

Pass/ Fail 

From -0.1 to two seconds 

Peak Current = Ip 

ltO£> Amps 

13 amps max 

f 


3,2.4.2.2.2 From 2 to 4 seconds 



Peak Current = Ip 

i *05 Amps 

1 .3 amps max 

f 


3.2.4.2.23 From 4 to 6 seconds 


3.2.4.2.2.4 From 6 to 8 seconds 



Peak Current = Ip 

1*^^-Amps 

13 amps max 

P 


Peak Current = Ip 

fpy Amps 

1 3 amps max 

f 


3.2.4.2.2.5 Eight Sec. Integrated Current Measurement: 



Current 

lih ± mA 

None 

Alfa 


Turn-on Transient: 


* Refer to Figure 9. 

Bus current during the I/H, D period 


Paragraph Parameter 


3.2.4.2.2.1 From -0.1 to 2 secs 


3.2.4.2.2.2 From 2 to 4 secs 


3.2.4.2.23 From 4 to 6 secs 


From 6 to 8 secs 


Measured or 
Calculated 


25 , Z 


Pass/ Fail 


2/o^y mA 


Oo.H2 mA 


Mai 

\ LPT 

Of". 0%30 

(3*1 O t 

stt-ai 

System P/N IS- 133 1720 

Shop Order: 1(7 1 ly*' 



forest sU 





7. <5 



A-13 
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TEST DATA SHEET 4 (Sheet 2 of 2) 
+28 Pulse Load Bus (Paragraph 3.2.4.2.2.7) 


Bus current during warm cal, cold cal, & Nadir 



Paragraph 

Parameter 

Measured or 
Calculated 

Pass/ Fail 

3.2.4.2.2.7 (2) 

Warm cal 

i'LA 

mA 

N/A 

3.2.4.2.2.7 (3) 

Cold cal 

/3.? 

mA 

N/A 

3.2.4.2.2.7 (4) 

Nadir 


mA 

N/A 

3.2.4.2.2.7 (5) 

Warm cal (motors off) 

.002- 

mA 

N/A 


( T/PAl) 

Circle Test: V CPT/ LPT 


oP : Pdsp 


METSAT/AMSU- A 1 System P/N IS-133 1720 Shop Order: 


7-t 5- CO 


Date 


* /Oa 


est Syst/ms/E&gmeeo 


^ 7-/ 4 'Qc 

&>V 



A-14 
























> 

a 

IN 

0) 

0 

0) 

II 

N 

< 


IN 

x — I 
00 


00 
x — I 

II 

N 



0 (J; 

0J> Ld 

m e air ~ 

(\J 

0-» z: 

000 n 

0 ■ i - u 

o)i\i a e 

.0 d . 

mu <□ 

II o UN 
XN 




> 

E 

ID 

□ 


II 

V 

< 


3 . 

I s - 

tH 

GO 


GO 

T — I 

II 

V 



0> Il‘ 

(U E D 
CO CD GO 
ID 

IDO 2 
ION H: 

ID . h-L 
(\](\l □ E 

.in a. . 

inn <□ 

II D (Jt\ 
XV 







idun 7 /s/nn 






> v / 5/ 60 
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AE-26156/3C 



6 Apr 99 


TEST DATA SHEET 5 


w ; 

+28 V Analog Telemetry Bus (Paragraph 3.2.4.2.3) 
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TEST DATA SHEET 6 

+10 V Interface Bus Voltage (Paragraph 3.2.4.2.4) 



A-16 






















f/vAl. cpt 


^mm^m 


Pass/ Fail 


Clock Frequency 

WH&mhz 

1.248 ±10% 

Tftss 

Clock Amplitude 

St CK Volts 

9.0 ±1.0 V 

VfcSS 


f F'na\ \ 

Circle Test A CPT J LPT 
METSAT/AMSU-A1 System P/N IS-1331720 


(bp e>s^6 

Shop Order: 7^7 9 AC 


±5 -£0 

Date 


ight Hardware Only) 


[est Sy/temS Engineer 


Quality Control 


Date 

?-/ 5-00 


A-18 


















IE 


Istot 


FtN ' '33/72.0 



y 








F/MAl. c pt 


7 -/ 5-00 s/ Fail 



Pulse Timing (A) * 

HIBIps 

48 |is ± 10% 

PP&5 


Pulse Timing (B) * 

imps 

12 \is ± 10% 



Pulse Amplitude 

ftOfe Volts 

9.0 ± 1.0 V 

wss 


* Refer to Figure 19 for location of the pulse timing A and B. 


( Hw*\\ 

Circle Test: V CPT J LPT 


Circle Test: V^CPTy LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: irns&o 


rEn^neec 


, C2 .. 


C^tomer Rep/esemative 
(Flight Hardware Only) 


Quality Control 


-/S cl 

Date 


m 



A-19 














sto 
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TEST DATA SHEET 10 

“A l" Select Pulse Verification (Paragraph 3.2.43.2.3) 
TekHERB lOOks/s 1210 Acqs 


Chi Period 
96 



3J1Q. 

SAT.M22- 


TOS io 

' FfMAi- c PT . 


Chi High 
8.04 V 


7a$r 
£?ua l i T 


IS Jul 2000 
09:03:45 


mmmm 


Select Pulse Timing (F) * 


i 

961.5 ps± 10% 

P 

Select Pulse Amplitude 

Volts 

9.0 ±1.0 V 

P 


Refer to Figure 13 for location of the pulse timing F 


( | 

Circle Test: V CPT 7 LPT 


Circle Test: V^CFiy LPT (T>p G^PO 

METS AT/AMSU-A 1 System P/N IS- 1 33 1 720 Shop Order: 

rx lm 4 m 

\ \est Systems 


Customer Representative 
(Flight Hardware Only) 


Quality Control 


A-20 









Tolf EtBia lOOkS/S 1210 Acqs 





[»)<!< 1 


IChll 


s/o: 

~Stef Mr 


F/WL CPT 


1* 

Frame Sync Pulse Timing (G)* 

<E.O Sec 

8 Sec ±10% 



Frame Sync Pulse Timing (C)* 

2-HLS. ps 

240.4 ps ±10% 



Frame Sync Pulse Amplitude 

3*13. Volts 

9.0 ±1.0 V 



* Refer to Figure 13 for location of the timing pulses for G and C. 


f j 

Circle Test: \CPTy LPT ( 

METS AT/AMSU- A 1 System P/N IS- 133 1720 Shop Order: 


Op, 0^30 


jstomer Representative 
light Hardware Only) 


Quality (fontrc 

















Sto 
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TEST DATA SHEET 12 (Sheet 1 of 2) 
Synchronization Signals Relationship (Paragraph 3.2.4.3.2.5) 



A-22 





sto 
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TEST DATA SHEET 12 (Sheet 2 of 2) 
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TEST DATA SHEET 14 

Commands and Digital-B Telemetry Verification (Paragraphs 3.2.43.3. 1, 3.2.4.33.2, 3.2.4.33.3, and 3.2.4.33.4) 


Test 

Digital-B 

Commands Verification Via STE 

Visual Inspection 1 


Command 

Observed 

Required 

Observed 

Required 

3.2.433.1 

Module 

Totally 

Scanner Al-1 

orr 

OFF 

To 

Antenna 
pointing 
to warm 
load. 

Off 

Scanner Al-2 


OFF 

TO 

u//i£4A 

Antenna 
pointing 
to warm 
load. 


Module Power 

wni/zmm 


N/A 

N/A 

Survival Htr. 
Power. 

OFF 

OFF 

O.D A 

28 V supply 
current=0 

3.2.433.2 

Survival 

Survival 
Heater ON 

oaJ 

ON 

N/A 

N/A 

Heater 

Power 

Survival 
Heater OFF 

OFF 

OFF 

N/A 

N/A 

3.2.4333 

Module 

Power 

Connect 

Module Power 

o ofijOPoT 

Connect 

A 

+28 V DC 
current 
is 

between 
0.5 and 3.2 
amps. 

1UUV| 

PLLO#2 


PLLO#2 

N/A 

N/A 

PLLO#l 


PLLO#l 

N/A 

N/A 


Pass/Fail 
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TEST DATA SHEET 15 

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 1) 


Test 

Digital “B” 

Verification 


Pass/Fail 


Command 

Observed 

Required 



1 Module Power 

couveoX 

CONNECT 

P 


2 Survival Heater 

orr 

OFF 

p 


3 Scanner A 1 Power 

OfJ 

ON 

P 


4 Scanner A2 Power 

OKj 

ON 

f 


5 Antenna Warm 

K/0 

NO 

p 

Full 

Cal Pos. 



Scan 

6 Antenna Cold 

AJO 

NO 

p 


Cal Pos. 

Mo 



7 Antenna NADIR 

NO 

P 


Position 




8 Antenna Full Scan 

yes 

YES 

p 


9 PLL Power 

PLC-C^l 

PLL#1 

p 


10 Cold MSB 

a 

0 

p 


11 Cold LSB 

0 

0 

p 
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TEST DATA SHEET 16 

Scanner Commands Verification (Paragraph 3.2.43.3.5, Step 2) 



Digital “B" 

Verification 


Command 

Observed 

Required 

1 Module Power 

coajaJSoT 

CONNECT 

2 Survival Heater 


OFF 

3 Scanner A1 Power 

OFF 

OFF 

4 Scanner A2 Power 

oFF 

OFF 

5 Antenna Warm 

bJo 

NO 

Cal Pos. 

A/0 


6 Antenna Cold 

NO 

Cal Pos. 



7 Antenna NADIR 

bJo 

NO 

Position 



8 Antenna Full Scan 

y^s 

YES 

9 PLL Power 


PLLO#l 

10 Cold MSB 

o 

0 

1 1 Cold LSB 

0 

0 


Pass/Fail 
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TEST DATA SHEET 17 

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 3) 


Test 

Digital “B” 

Verification 


Pass/Fail 


Command 

Observed 

Required 



1 Module Power 

eo/j/J<ZcT 

CONNECT 

A 


2 Survival Heater 

or? 

OFF 

? 


3 Scanner A1 Power 

OAj 

ON 

p 


4 Scanner A2 Power 

0Kl 

ON 

p 

Full 

5 Antenna Warm 
Cal Pos. 

MO 

NO 

p 

Scan 

6 Antenna Cold 
Cal Pos. 

t/d 

NO 

p 


7 Antenna NADIR 
Position 

Mo 

NO 

p 


8 Antenna Full Scan 

yes 

YES 

p 


9 PLL Power 

PLL6& f 

PLLO#l 

p 


10 Cold MSB 

o 

0 

p 


11 Cold LSB 


-0 

p 


Circle Test: (CPT 7 LPT 

METS AT/AMSU- A 1 System P/N IS-1331720 


«P: ofao 

Shop Order: Zfim 


-/ 
tqpler l 


Custqfter Representafive 
(Right Hardware Only) 





Date 



A-28 
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TEST DATA SHEET 18 

Scanner Positions Commands (Paragraph 3.2.4.3.3.6) 



A-29 
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TEST DATA SHEET 19 

Digital- A Data Output Full Scan Mode Synch Sequence, 
Unit I.DiSerial Number and Digital-B Serial Data Verification 
Sections [I], [H], and [III] (Paragraph 3.2.43.4. 1) 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

[i] 

0001 

Sync Sequence Byte 1 


255 


0002 

Sync Sequence Byte 2 


255 



0003 

Sync Sequence Byte 3 


255 



[n] 

0004 

Unit I.D. and Serial N 

33 

* 



[HI] 

0005 

Digital-B Data Byte 1 

z 

2 



0006 

Digital-B Data Byte 2 

14 

** 



0007 

Digital-B Data Byte 3 

jer 

0 


1 

0008 

Digital-B Data Byte 4 


0 



AMSU A1 Identification Words 
(data entered in decimal system) 


Binary 


Decimal 


AMSU-Al S/N 101 

00000001 

1 

AMSU-A1 S/N 102 

00000101 

5 

AMSU-Al S/N 103 

00001001 

9 

AMSU-Al S/N 104 

00001101 

13 

AMSU-Al S/N 105 

00010001 

17 

AMSU-Al S/N 106 

00010101 

21 

AMSU-Al S/N 107 

00011001 

25 

AMSU-Al S/N 108 

00011101 

29 

AMSU-Al S/N 109 

00100001 

33 


Required value =14 when PLLO #1 is active; and = 6 
when PLLO #2 is active. 



Circle Test: f CPT \ LPT 




METSAT/AMSU-Al System P/N IS-1331720 Shop Order: 


o? 30 

S/N: \ 


os 


t 119 0 


Custom! 

(Flightl 


— J- 

xm Representative 
(Hardware Only) 




est Systems Engpeer 

^ ' 


Date 



^ - \5'd 


O 



Date 


A-30 
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TEST DATA SHEET 20 

Reflector Positions Section [IV] (Paragraph 3.2.4.3.4.1) 



Element 
(For Ref) 


A 1-1 Reflector 


Measured* 


01 

0014 

02 

0048 

03 

0082 

04 

0116 

05 

0150 

06 

0184 

07 

0218 

08 

0252 

09 

0286 

10 

0320 

11 

0354 | 

12 

0388 

13 

0422 

14 

0456 

15 

0490 

16 

0524 

17 

0558 

18 

0592 

19 

0626 

20 

0660 

21 

0694 

22 

0728 

23 

0762 

24 


25 

0830 

26 

0864 

27 

0890 

28 

0932 

29 

0966 

30 

1000 

CC 

1034 


2^ 


\1 4 


3 Zi* 




63Z. 




433 


io fc, 


( Z36 






\L^ t 


1 r i4'5 


1^4- 


2-\4T 




Z45D 


do 


I 04 ( (c 


Required** 


Z5 


ITS 


3ZT 




630 


433 


|C£S 


tZ3T 




1340 






tq45 


Zi47 


Zl4t> 


Z450 




Pass/Fail 



Element 
(For Ref) 


0016 


005 


0084 


A 1-2 Reflector 


Measured* Requir 


Required** Pass/Fail 



0118 


0152 


0186 


0220 


1 

0288 

<054 


0322 




Uo 













3*0X3 


3 


4U% 


4'ZTC 


44ZZ 


6016 


«°4t5 


Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting range on this 
data sheet i s opt ional. 

o <>• O*fc2>0 

1» T«t- / PDT 3 T t>T I ' 


Circle Test: 
METSAT/4 


CPT 

FiniXU 


\ LPT 

System P/N IS- 133 1720 


Shop Order: ~Q 
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\ yest Systems 

> V ^v<n!a 





&J7-IS-60 


Date 
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TEST DATA SHEET 21 
Digital-A Data Output Radiometer Data Section [V] (Paragraph 3.2.4.3.4.1) 


BP 


A 1-2 Channe 

1-3 (50.3 GHz) 

Al-1 Channel-9 

(57.290344 GHz) I 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

Element 
(For Ref) 

Position* 

Required** 

Pass/Fail 

01 

0018 

1 (a'l’bC 

1 4 cco 

-p 

0030 

IBtMW 



02 

0052 

KoT-SO 



i 

0064 



m 

iikr; 

J 1 

A 

03 

0086 

tUTSl 





0098 

MiSrtm 



' “ L 


04 

0120 


WBl 




0132 


m 




05 

0154 






0166 

\<*3ZL 





wsm 

0188 

l 


J 



0200 

itc-aiq 





07 

0222 






0234 




" 


08 

0256 


__J 



0268 

14.33? 





09 









■MCI 





10 






0336 


■ 




11 

0356 


L__ 



0370 

11*32,4 



" 


12 

0392 


M_ 



0404 

nssi 





13 

0426 

1 

_J_ 



0438 




' 


14 

0460 












15 

0494 






0506 

■PSS9 



“ “ 


16 

0528 










— 


17 

0562 




T 


1 0:350 



““ 


18 







0608 

\ C333 





19 

0630 

1^7 S4 





0642 

1 



— 


20 



, 




0676 






21 


■MMli 





0710 






22 

0732 

It. +54- 

| 




0744 

t<c32ft 





23 

0766 

>LT5I 

_L_ 



0778 

Uc3Zg 





24 

0800 
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Re quired = 16,500 ± 4000 counts. 
LPT 

'System P/N IS- 133 1720 
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Rewriting counts on this data sheet is optional. 
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AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 22 (Sheet 1 of 2) 

Full Scan Mode Temperature Sensors Section [VI] (Paragraph 3.2.4. 3.4.1) 


Thermistor Sensors 

Recorded 

Value* 

Required 

Value 

Element 

Description 

(deg. C) 

(deg. C) 

1090 

Al-1 Warm Load 1 

2-4 54 

25 ± 15 

1092 

Al-l Warm Load 2 

mam 

25 + 15 

1094 

Al-1 Warm Load 3 

27.52- 

25+15 

1096 

Al-1 Warm Load 4 

2-4 5o 

25 + 15 


A 1-1 Warm Load Center 


Al-2 Warm Load 1 


Al-2 Warm Load 2 



3o.Ofc 


25 ± 15 



25 ± 15 


Al-2 Warm Load 3 

34. U, 5 

25 + 15 

Al-2 Warm Load 4 

33 97 

25 + 15 

Al-2 Warm Load Center 

294 9 

25 ± 15 

Local Oscillator Channel 7 


25 ±15 

Local Oscillator Channel 8 

3 4.o7 

25 ± 15 

Local Oscillator Channel 15 

3 >04 

25 ± 15 

PLL LO #2 Channels 9-14 

3c 5 7 

25 ± 15 

PLL LO #1 Channels 9-14 

3t.37 

25 + 15 

PLLO (Reference Oscillator)**/ 
Not used *** 

M/A 

25 + 15 

Mixer I.F. Amp. Channel 3 

33 i°, 

25 + 15 

Mixer I.F. Amp. Channel 4 

33 41 

25 ± 15 

Mixer I.F. Amp. Channel 5 

32.44 

25 + 15 

Mixer I.F. Amp. Channel 6 


25 + 15 

Mixer I.F. Amp. Channel 7 

3i.<*4 

25 ± 15 


Mixer I.F. Amp. Channels 9-14 


Mixer I.F. Amp. Channel 15 




iiAO 


25 ± 15 


25± 15 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 

(Continued on Sheet 2) 
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AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 22 (Sheet 2 of 2) 

Full Scan Mode Temperature Sensors Section (VI (Paragraph 3.2.4.3.4.1) 


Thermistor Sensors 

Recorded 
Value* 
(deg. C) 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

1138 

I.F. Amp. Channel 11-14 

33 t5 

25 ± 15 

E39H 

1140 

I.F. Amp. Channel 9 

3 3.2.T- 

25 + 15 

i 

V. 

1142 

I.F. Amp. Channel 10 

33. 2% 

25 ±15 



1144 

I.F. Amp. Channel 1 1 

3o. 

25 ± 15 



1146 

DC/ DC Convener 

3631 

25 ± 15 



1148 

I.F. Amp. Channel 13 

3o 

25 + 15 



1150 

I.F. Amp. Channel 14 

30.75 

25 + 15 



1152 

I.F. Amp. Channel 12 

30. 7^ 

25 + 15 



1154 

RF Shelf Al-l 

3l.%i 

25 + 15 



1156 

RF Shelf Al-2 

bZ 57 

25 ± 15 



1158 

Detector Preamp Assy. 

l&U 

25 ± 15 



If 

Scan Motor Al-l 

24. T7 

25 ± 15 



1162 

Scan Motor Al-2 

2-4.75 

25 + 15 



1164 

Feed Horn Al-l 

24.79, 

25 ± 15 



1166 

Feed Horn Al-2 

24.74 

25 + 15 



1168 

R.F. Mux Al-l 

24.40 

25 ±15 




R.F. Mux Al-2 

2X 65 

25 + 15 



1172 

Local Oscillator Channel 3 

24.4-fc 

25 ± 15 



1174 

Local Oscillator Channel 4 

2 -L l Z 

25 ±15 



1176 

Local Oscillator Channel 5 

U.L 3 

25 ± 15 



1178 

Local Oscillator Channel 6 


25 ±15 

i 


1180 

Temp Sensor Ref Voltage Count 

2.5331 

** 

KM 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 


I TriOakl, j 

Circle Test: ^ CPT ) LPT 
METSAT/AMSU-A 1 System P/N IS-1331720 


oy; ofciO 
Shop Order: ^ ^7 2-0 


S/N: 104 


j ■ 

Customer Representative 
(Flignt Hardware Only) 
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" 7 - i^l=jid 

Date 



jL ' 1 S ~°°_ 


est Systems Engineer » Date 
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TEST DATA SHEET 23 

Digital-A Data Output Warm Cal Mode Synch Sequence, 
Unit I.D./Serial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [III] (Paragraph 3.2.43.4.2) 


Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

[i] 

0001 

Sync Sequence Byte 1 

355 


0002 

Sync Sequence Byte 2 

355 


0003 

Sync Sequence Byte 3 

Q.55 

[ii] 

0004 

Unit I.D. and Serial N 

53 

[mi 

0005 

Digital-B Data Byte 1 



0006 

Digital-B Data Byte 2 

m 


0007 

Digital-B Data Byte 3 

o 


0008 

Digital-B Data Byte 4 

o 


Circle Test: /CPT \ LPT 

( gENft- J 

METSAT/AMSLLATSystem P/N IS- 133 1720 Shop 


Order: *7 8~7 


Required 

Value 


Pass/Fail 



* AMSU A1 Identification Words 

(data entered in decimal system) 

Binary 

Decimal 

AMSU- A 1 S/N 101 

00000001 

1 

AMSU-A1 S/N 102 

00000101 

5 

AMSU-A1 S/N 103 

00001001 

9 

AMSU-A1 S/N 104 

00001101 

13 

AMSU-A1 S/N 105 

00010001 

17 

AMSU-A1 S/N 106 

00010101 

21 

AMSU-A1 S/N 107 

00011001 

25 

AMSU-A1 S/N 108 

00011101 

29 

AMSU-A1 S/N 109 

00100001 

33 




nstomer Rep/esentative 
-light Hardware Only) 


Tefct Systems Engine er 
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TEST DATA SHEET 24 

Reflector Position Warm Cal Mode Section [IV] and Reflector Position Nadir Mode Section [IV] (Paragraphs 3.2.43.4.2 and 

3.2.43.4.4) 


Para No. 


3.2.43.4.2 


3.2.43, 


WC = Warm Cal 
15 = Nadir Position 


Para No. 


3.2.43.4.2 


3.2.43. 


WC = Warm Cal 
15 = Nadir Position 


Position* 

Required** 

Pass/Fail 

Jt 0413 

/04/S- 

p 

avs'i 

Z /47 

!> 


A 1-2 Reflector 


Position* 


I0Z.Z& 


\ c \&3 


/ 02-3 3 


/?6S 


Pass/Fail 


P 


* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 

range on this data sheet is optional. 


A-36 
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TEST DATA SHEET 25 

Digital-A Data Output Warm Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4. 3.4.2) 




A 1-2 Channel-3 (50.3 GHz) 

Al-l Channel-9 (57.290344 GHz) 

Element 
(For Ref) 

Measured* 

Required** Pass/Fail 

Element Measured* 
(For Ref) 

Required** 

Pass/Fail 


26 

0868 

27 

0902 

28 

0936 

29 

0970 

30 

1004 

cc 

1038 

wc 

1190 


* Actual counts from computer printout. 
** Required p 16,500 ± 4000 counts. 

Circle Test: [CPT J LPT 

METSAT/AMSU-A1 System P/N IS- 133 1720 


Rewriting counts on this data sheet is optional. 

Op* c&3l 

Shop Order: S/N: \t3^) 

>. ( Vest Systems Engineer 


7-15 -< 


Customer Representative 
(Flight Hardware Only) 
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TEST DATA SHEET 26 (Sheet 1 of 2) 

Warm Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.2) 


Thermistor Sensors 

Recorded 
Value* 
(deg. C) 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Description 

1090 

Al-1 Warm Load 1 

EEim 

25 ±15 


1092 

Al-l Warm Load 2 


25 ± 15 


1094 

Al-1 Warm Load 3 

27. (oto 

25 ± 15 



1096 

Al-1 Warm Load 4 

aq.uo 

25 ± 15 



1098 

Al-1 Warm Load Center 

3 on i 

25 ± 15 



1100 

A 1-2 Warm Load 1 

33^5 

25 ± 15 



1102 

A 1-2 Warm Load 2 

EH 

25 ±15 



1104 

A 1-2 Warm Load 3 

1S118M 

25 ± 15 



1106 

Al-2 Warm Load 4 


25 ±15 



1108 

Al-2 Warm Load Center 


25 ± 15 



1110 

Local Oscillator Channel 7 


25 ± 15 



1112 

Local Oscillator Channel 8 

EESE1H 

25 ± 15 



1114 

Local Oscillator Channel 15 

3_3. IS 

25 ± 15 



1116 

PLL LO #2 Channels 9-14 

■30.50. 

25 ± 15 

m 

Ij^Hl 

1118 

PLL LO #1 Channels 9-14 

3G.C/ g 

25 ±15 


1120 

PLLO (Reference Oscillator)**/ 
Not used *** 


“/*(D 


1122 

Mixer I.F. Amp. Channel 3 

ehhh 

25 ± 15 


1124 

Mixer I.F. Amp. Channel 4 

Rim 

25 ± 15 



1126 

Mixer I.F. Amp. Channel 5 

E 

25 ± 15 



1128 

Mixer I.F. Amp. Channel 6 


25 ± 15 



1130 

Mixer I.F. Amp. Channel 7 

E3K3H 

25 ± 15 



1132 

Mixer I.F. Amp. Channel 8 

H 

25 ± 15 



1134 

Mixer I.F. Amp. Channels 9-14 

“3>0.fc7 

25 ± 15 



1136 

Mixer I.F. Amp. Channel 15 

ES3RH 

25 ±15 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 
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TEST DATA SHEET 26 (Sheet 2 of 2) 

Warm Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4. 3.4.2) 


Element 


38 


1140 


1142 


1144 


1146 


1148 


1150 


1152 


1154 


1156 


1158 


1160 


62 


1164 


6 


1168 


Thermistor Sensors 
1 Description 


I.F. Amp. Channel 11-14 


I.F. Amp. Channel 9 


I.F. Amp. Channel 10 


I.F. Amp. Channel 1 1 


DC/DC Converter 


I.F. Amp. Channel 13 


I.F. Amp. Channel 14 


I.F. Amp. Channel 12 


RF Shelf AM 


RF Shelf Al-2 


Detector Preamp Assy. 


Scan Motor Al-2 


Feed Horn A 1-1 


Feed Horn Al-2 


R.F. Mux AM 


R.F. Mux Al-2 


Local Oscillator Channel 3 


Local Oscillator Channel 4 



Local Oscillator Channel 6 


Temp Sensor Ref Voltage Count 


Recorded 
Value* 
(deg. C) 


33,03 


O 


A 




6 

Local Oscillator Channel 5 

o 

W 


a. 


o 




a*B33 


Required 
Value 
(deg. C) 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ± 15 


25 ±15 


25 ± 15 


25 ± 15 


25 ± 15 


* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** = Count of 24,552 +1765,-1308. 




TftSS 







Circle Test: icPT/ LPT tip. £33 & 

METSAT/AMSU-A1 System P/N IS- 133 1720 Shop Order: S/N: 


Test Systems Engineer 



Customer Representative 
(Flight Hardware Only) 


Quality CoWoT 
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AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 27 

Digital-A Data Output Cold Cal Mode Synch Sequence, 
Unit I.D./Serial Number and Digital-B Serial Data Verification 
Sections [I], [II] , and [III] (Paragraph 3.2.43.4.3) 


Step 

Element 
(For Ref) 

Description 

. . 

Recorded 

Value 

Required 

Value 

Pass/Fail 

[i] 

0001 

Sync Sequence Byte 1 

zxg 

255 

p 


0002 

Sync Sequence Byte 2 

2SZ 

255 

p 


0003 

Sync Sequence Byte 3 

2S£~ 

255 

P 

m 

0004 

Unit I.D. and Serial N 

33 

* 

p 

[in] 

0005 

Digital-B Data Byte 1 

3 

8 

p 


0006 

Digital-B Data Byte 2 

/4 

14 

p 


0007 

Digital-B Data Byte 3 

o 

0 

p 


0008 

Digital-B Data Byte 4 

O 

0 

p 

* 

AMSU A1 Identification Words 
(data entered in decimal system) 

Binary 

Decimal 



AMSU-Al S/N 101 

00000001 

1 



AMSU-Al S/N 102 

00000101 

5 



AMSU-A1 S/N 103 

00001001 

9 



AMSU-Al S/N 104 

00001101 

13 



AMSU-Al S/N 105 

00010001 

17 



AMSU-Al S/N 106 

00010101 

21 



AMSU-Al S/N 107 

00011001 

25 



AMSU-Al S/N 108 

00011101 

29 



AMSU-Al S/N 109 

00100001 

33 



Circle Test: /lCPT \ LPT 
METSAT/AMStT=An^y^ P/N IS-1331720 


op: V&3D 

Shop Order: ~£_ Sj_ S/N: ^ (_Q_ % 



i - n-c o 


(Flight Hardware Only) 



?-/s- oc \ 


u ALfi 

Quality Control 



A-40 












































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 28 (Sheet 1 of 2) 

Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
Nadir Mode Section [IV] (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3A4) 


BP 

Al-1 Reflector 

Para No. 

Position* 

Required** 

Pass/Fail 

CC 

3.2.4.3.4.3, Step 4 

a. 

GO It 

bO(b 

■ 

m 

b. 

SUI 

5140 



c. 


S 8 



d. 

S7 / 3 

57/3 


> 


CC = Cold Cal 


* Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 

range on this data sheet is optional. 


3.2.4.3.4.3, Step 4 
Substep 

MSB 

LSB 

a. 

0 

0 

b. 

0 

1 

c. 

1 

0 

d. 

1 

1 


mm) 

Circle Test: k^CPT 'J LPT Q p. tffiSO 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: 7 ft 7? 2.0 . S, 


Jl* 


k 


•7-/7 


Customer Representative 
(Flight Hardware Only) 


Date 



est S\ 


Wsem 

M SI 

TMfM 

Date 

mt&m 

S' 7-15-66 


Quality Control 


Date 


A41 



























AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 28 (Sheet 2 of 2) 

Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position 
Nadir Mode Section [IV (Paragraphs 3.2.43.4.2, 3.2.4.3.4.3, and 3.2.43.4.4) 


BP 

A 1-2 Reflector 


Para No. 

Position* 

Required** 

Pass/Fail 

CC 

3. 2.4. 3.4. 3, Step 4 


a. 


5 63A 

p 


b. 

mmm 

515 % 

p 


c. 

huh 


p 


d. 

5S32. 

5 53\ 

p 


CC = Cold Cal 


Actual counts from computer printout. Rewriting counts on this data sheet is optional. 

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting 
range on this data sheet is optional. 


3.2.43.4.3, Step 4 
Substep 

MSB 

LSB 

a. 

0 

0 

b. 

0 

1 

c. 

1 

0 

d. 

1 

1 



A-42 


















AMSU Al-33 A1 . EXE ; 62 COLD CAL MODE PI 15-JUL-00 15:43:46 SCAN NUMBER 152 

[ 5 ] DIGITAL A DATA ELEMENT 0000 






H OCOMMC^MV0LOCNVOCNVDmiPCO[^COCNCOmMOr^lJOVOCNC0MVDMinVOmVDmO^Ma^a>VOCNVDCNVOOLnVOr'' 
D ^O^OOMCT^VOMCNMCN^OCOm^^CftOChCNaDCriVDMCNMCN^OaDm^^OCriavMC^OOVDMCNMCN^OCOm 
P o^cNOCNVom(^coocoorat^{N[^(>^^cNOMvo<^[^<x>ocnoco[><Ni>r^^mma>MVomi^coocoocor^cNr'~r'- 
<C ^^VDVDV£»VX)VD^\£>LOVX)UlVX)VO^VDVD^U>UDU)U)V£>\I)^VDlilVi)tnU)VX)V^VDVD^'^Ln^^^VX)^U)LnV£>inU)VX)U)^ 
r'* MMMMi IMMM i I M t— I M rH M M M t— I M M M iH I i — I r— I M i — I , — I , — 1 1 — 1 1 — 1 1 — \ \ — I rH M i — I i — I \ — I \ — i i — I 


W 

o 

c 

P 


w 

P 

<o 

H2 

< 

PP 

<u 

PP 

<p 

HO 

MU 

0 


oocnoHoin^Ln m^Lnvor'Coa'iOMCNm^Lf) m^uovor^coa\OMCNm^Ln m^uovo 

HHHHHHCOCO^J^ HHHHHH^O^^^ HHHHHHOO^^ 

HrlOO rlHOO cncnOO 


G\ 


oo 

OO 

OO 


£ C- 

HHQQco 

hhQQ(J\ 

HHPQO 

•• 

O rH 

HHSSi-h 

HHS^M 

HH^fecM 

ro 

M 

HHfSJCN 

HMCNCN 

MMCNCN 


H W 

COCO w 

coco w 

coco w 

•• 

P P 

OO P 

OO P 

OO P 

LO 

M 0-i 

PPcocoP 

OiOiO^CTi Oj 

PPOOP 

rH 

05 S 

hhS 

hhS 

cncnS 


u 3 

rH (N ^ 

MCN <! 

rH CN <J 


CO CO 

CO CO CO 

CO CO CO 

CO CO CO 


w 

ptfoo 

P5P500 

P5POO 

O 

Q P 

OOPPP 

OOPPP 

OOPPP 

O 

< 

HH < 

HH C 

HH c 

1 

u 

UUMogU 

UUMCNU 

UUMCNU 

P 


HW 

WW 

cow 

ID 

p 

P PPPQ 

ppppp 

PPPPQ 

P 

p 

p p p p P 

P p p Cl, P 

ppppp 

i 

o 

WWWHO 

HWHWO 

WWWWO 

LO 

H U 

ppppU 

05(^OJOiU 

ppppU 

rH 

£ 





w 

£ 

Wl 

P 

w 


w 

D 

P 

g 


(N^VOCOOCN^V0OOOCN^VOOOOCN^^COOCN^V0COOCN^VOCOOCN^V0<X>OCN^VOCDOCN^VOCOOCN^V0COO 

t^r^r^t^co<x)CD(»coo\^cna\a>oooooMMMMMmcNCNCNCNmmmmm^^^^^ininLniOLncovovovovDr^ 

LnLnuoipLntnmmmmLominiovovovovovovi^vDvovovovocovovovovovovDvovovovovovovovovDVDVDCovov^ 

MMMMOOOOCNVOCNVOCDmCOCOVDOOOMr^mVOUOCNVOCNVO^^r^PCOCOCOCNtnO'^Ch-^MVDCNVOMVOCftLn 

MMMOOMOOMCNMCNmOCOm^^OOOMC^VOVOMCNMCN^OCOm^mC^OCryCNr^OVOMCNMCN^OOOrO 

rHMMooMooocoooo[>cNr^c^^a^mocNjUDmr-cooooocor-ojr-r-^crkCN]OTHUDmcoooocoocor-cN[>r- 

MMMOMMOOVOLnVOmVDVDVOVOV£>^VOVOVOVOVOVO^V0li1VOmVOVOV0VOVD^VOVOVOVOVOCD^VDWVDLnV£>VOV£>VO 

HrlrlOOOOO HHHHHHrlHHHHHH HHHHHHHHi — IMMMM t — 1 1 — IrlH 

rIHrl i — I O O O O 

HHHOOOOO 

HrlrlOOOOO 

m^invot^cocnoMCNm^iri m^uovor^co<yiOMCNm^Ln m^mvo 

HHHHHHCNJCN^I^ HHHHHrHrOrn^^ 

oo oo oo 

mcmcoOmcnco^ OOKttWKWKWWWKKKffi OOffiEHK 




WWW WWWWOO 

OO 

oo 


523 

HhhJhhhhHHpQH 

MMpQCN 

hhQQco 


O 

tH >H >H >H J* JH H H £ S 

HHgg 

HH^S 

CN 

M 

CQCQPQmCQPQPQOQmmcncn 

M M CN CN 

H H CN CN 

VO 

H 

W coco w 

COCO PI 

COCO W 

•*- 

P 

W«<ri;00 J 

OO P 

OO P 

W 

M 

MWWCOE-'HHE-iPuCiiiHrHCU 

PPCNCNP 

CU W romp 

X! 

05 

uuu <Ci<rf: s 



W 

U 

SSSPQPQPiHcnj <C 

MCN <! 

MCN f< 

• 

CO 

WWWS cococo 

CO CO CO 

CO CO CO 

M 

PI 

DDPrflffleQCQCQtfcelOO 

P5POO 

tfWOO 

*c 

p 

ooo oowwj 

OOPPP 

OOPPP 



WWWPPPPPBH <c 

HH < 

HH < 



COCO CO M <C i< <C < u CJ rH CM u 

UUMCNU 

UUMCNU 

m 


EhE-hHHHW 

WW 

HW 

ro 


UOOHhhhhJJJJQ 

PPPPQ 

PPPPP 

1 


SSZHOOOOfcfcfr.ft.P 

PP PPP 

WWCliWP 

« — i 


WIhZhhhhHMIiIHO 

wwwwo 

wwwwo 

< 

H 

cococoEdqqqqwwwwu 

^05P505U 

P5P5P^P5U 

D 

w 




CO 

£ 

MCNrO^LDVDC^COOCN^VDCOOCN^VOOOOCN^VOOOOCN^VDOOOCN^VOCOOCN^VOCOOCN^VOCOOCN^VD 


w 

p 

w 


MMMMMc'jcNCNCNCNmmmmm^^^^^LninuiLnLnvovovovovor^r-'r'''r^r'-'Cococococoa , *cT\ 



W C»rHOCncnLnrHCOinrHVOOJVDCnm<n^COCOr^VOOrHrHOVOOJVOOJVOWrHCOCOt^COLncOOJr“IO^VOOJVOOJVDOVOCn 
P ^^OmcnojCnoOVDMOJMOJCOOCDm^^O\OOOJC»r^VOiHOJrHCNCOOOC>m<tf ^<nO\OOJCnVOVOrHOJHOJ^OCO 
P ^<nmcnHvocor^coocoocor^ojr^r^cnojoojvocor^cDOc»ocDr^ojr^r^^cnojo^vDmO'Coocoocor'‘Ojr-'' 
<; VO^VOtnVOVOVOlO^VOinVDLnVOVOVOVOVO^VOVOVOVOVOVD^VOinVOLnVDlOVDVOVO^VOLnVOVOVOVO^VOLnVOinVOVOVO 

OJ ^ rH i — 1 1 — 1 1 — I rH i — 1 1 — I t — 1 1 — I i — 1 1 — 1 1 — It — h — I rH t — 1 1 — 1 1 — 1 1 — I \ — I rH i — I iH rH rH rH tH rH tH rH rH rH rH rH rH i — 1 1 — 1 1 — I 


o-cocnorHojco^in co^invor^oocnoMCNco^Ln co^LncoO'COcnoMCNm<tfLn m^in 

MrHMMMMMrHWW rHMrHMMrHCNOjW W rH rH rH rH rH t— I CO CO W W 

ojojOO cncnOO ojojOO 

WWWWWWWWW OOWWWWEWWWWffiWWW OOEWWEKKKWEWKWK OOWWffi 
uuuuuuuuus^^^uouuouuuuuuuu%!2;^juuuuuuuuauuuu^^^juuu 
oo oo oo 

hhQQh hhQQcn HHQQn 

EhPJzjJ^cn HHtZlEoj HHSIzjoj 

MMOJOJ MM 03 OJ MMOJOsl 

coco w coco w coco w 

OO P OO .-3 OO P 

WOirHrH W OiOiOJOJOi W WCOCO W 

cnoj£ cncnS ojojS 

rH 03 <C rHOJ rH OJ <£, 

cococo cococo cococo 

tfwoo w woo w woo 

oowwp oowwp oowwp 

Hh <1 HH <1 HH <c 

UUMOJU UOMOJO OUrHCNU 

ww ww cow 

ppppp ppppp ppppp 

WWWWP WWWWP WWWWP 

wwwwo wwwwo wwwwo 

WWWWO aipcjpciccio wwwwo 

oj^cocoooj^coooooj^vocoooj^vocoooj^vocoooj^vocoooj^vooooog^cocx)ocN^vocooo3^vocoo 
o* co co oo oo oo cn cn cn cn cn o o o o o h h m h m cn oj cn oj cn ro co co ro ro ^ ^ ^ ^ in in ld in m vo vo vo vo vo 

U5vovou)U)vococo'X)covx)vovo\j3r^r^r-c^c^r^t^r^r--r-c^r-r-o-r^[^r^[^r-c^r-r^r'r^c^O'r^r-i>r^r-r^r^c^r^r' 

o o in vo vo cn vo oj vo cm vo co in vo r- co in vo oj o vo vo vo oj co oj vo cn in vo o o* h co cn cn m o w in oj vo m co o vd r- 

Ln^CnOCnCNCDCDVOMCNMCN^OCOCO^^CnOCnoja3inV0rHCNrHCN^OaC>**<^'sFCn<ncnOJ(ncOVOrHCNMOJ<tf OOO 

^ cn oj o m vo co o co o co o co 0- cn r- r* ^ cn oj o h vd co r- co o co o oo O' cn i> cn oj cn h vd co o* co o co o co r- cn o* 
vo^vovovovovovo^voinvoLnvovovovovo^vovovDvovovo^voinvoLnvovovovovo^voinvovovovo^vDLnvoLnvovDvo 

HHHHHHHHH HHrHHHHHHHrHHrHH t — I rHMrHrHrHrHrH^ — I t — I t — h — IrH MMM 

o-cocnoMoiro^in m^invoo-cocnoHojco^tn co^mvor^cDcnoHCNco^m m^nn 

MMrHMrHrHiniOWW Hi — IHHi — I rH VO VO W W 

oo oo oo 

WWWKWEffiKK OOWWKKWWKWffiWKEE OOWWWKWWWffiWKEtrlW OOffiWtt 

oooooooooesppooooooooooooos&ppoooooooooooooseppooo 
oo oo oo 

hhQQ^ mmQQlo mmQQvd 

EhHSS EhEh! 2;S HHg£ 

MMOJOJ MMCNCN MMOJOJ 

coco w coco w coco w 

OO P OO P OO P 

^ w waiLmnw wwvovow 


M 03 <, 

CO CO CO 

wwoo 

OOWWP 
HH < 

UOHCNU 

ww 

ppppp 
WWW WP 

wwwwo 

wwwwo 


rHOJ <C 

CO CO CO 
WWOO 
OOWWP 

FhH c 

UUHOlU 

ww 

PPPPP 

WWWWP 

wwwwo 

wwwwo 


rH OJ <C 

CO co CO 
WWOO 
oowwp 
Eh Eh k* 
OOrHCNO 

ww 

ppppp 

WWWWP 

wwwwo 

wwwwo 


^rVOCOOCN^VDCOOCN^VOCOOOJ^VOOOOOJ^VDCOOCN^VOCOOCN^VDCOOCN^VOCOOOJ^VOCOOCN'^rVOCOOCN 

cncncnoooooMMrHrHrHOHOjojojojcococomm^^^^^LnininLnLnvDVovovovoO'r^O'O-O'CocaDcocococncn 

HHHHHHHHHHHHHrlrHHrHHrHHrHHHHHHHHHHHHHHHHrlHHHHHHHrHHH 


H LncorHa^ovo^<^^cNvn<NV0rH^r^mcoa>Ln^r^cD^r^vocNvocNVocNr^vo^a^[>ocTicovouir^cNVD{NVDCNVD 
D m^^a^ooocomvx)^rNjrHoj^ocoro^(^a^oa^^cochvorHOjT-i(N^oooro^^crkOcncNa>cou5rHCNii-!c\)^o 
P c^^cr\cNOCNU){nr^aDOoooco[^cNr^r^^a^cNOHU?ror^cooooocor^ojr^r^^cACNOrHV£)ror^ooocoooor-cN 
rij VDvo^vovDVovovovo^voinvDLnvovDVDvovo^vovovovovovD^votnvDinvovovovovo^vovovDvovovo^voinvotnvnvo 

00 HrHi 1 rH t I rH rH rH rH i“H cH 1 1 I < IrHr - 1 rH i 1 t i i — I rH rH rH r— I i — I rH rH rH rH rH rH rH rH i — I rH i — I rH rH i — I 


vo^coa^OrHCNm^Ln cn^invor^cocriOrHcNro'tfin co^invor-coc^OtHcNro^in ro^r 

rH 1 li it IHi 1 ^ ^ ^ ^ rHrHrHrHiHrHLOinb^^d rH i — i rH rH rH rH VD V0 ^ 

cncnOO cncnOO cncnOO 

KffiKKEKKEEffi OOKffiffiffiE^ OOXX 

UUUUUUOUUU^JZlJJUUUUUUUUUUUUU^^JUUUUUOUUUUUOU^^hWUU 

oo oo oo 

HHQp^ MMPPLn H H P P VO 

HHlziSZjrsj HH£!z;cn HHJzi^cn 

MbHCNCN MHCNCN HHCNJCN 

coco w coco p coco w 

OO P OO P OO P 

PPtnrnP ppvovop 

cncnS cncnS cncnS 

rH CN <HCN rH CN 3J 

cococo cococo cococo 

D^^OO tftfOO XXOO 

OOOt^P OOO4PP OOO 4 PP 

hh < HH < HH 

UUHCNO UUhcnU UUrHCNU 

ww pq pq row 

PPPPQ PPPPP PPPPQ 

P p p p p ppppp ppppp 

WWHWO HWWWO WWHWO 

ppppu ppp^u ppppu 

CN^VOCOOCN^VOCOOCN^V 0 COOCN^VOO 3 OCN^VDCOOCN^VOa 3 OCN^VOa)OCN^VOCOOCN^VOCOOCN^VOOOO 

c^t^r^r^co€oc»(X)cocncr\Cha>a>ooooorHrHHrHTHrv 3 CNCNCNog(^(nrororo^^^^^LnLnLnLninvovovovovor^ 

r^r^r^r^r^t^c^r^r^c^i^r^r^E^oococooocooooococooooocooooocooococooooococococooooooooooococococooooooo 

VOO^VO^ VO fOCFt CO CN VO CN VO CN<NV0[^a\ COO CO 00 rH VO CN VO CN in 00 F^^CN rH COCA <^CN VO CN VO rH VO 00 CN 

rO^^CAOO^rHOOr^VOrHCNrHCN^OCOrn^^OOO^CN£ACOVOrH(NrHCN^OCOCO^<tfOO<TirHCACOVOrHCNrHCNrnO 

r^^o^cNOrHvopor^cooooococ^CNjr^r-^cnroorHvoror^coocoooor-cNr^r^^rchroorHvoror-oooooocor'CN 
VOVO^VOVOVOVDVOVD^VOinVOinVOVOVDVOVO^VDVOVOVOVOVO^VOLOVOinVOVOVOVOVD^VOVOVOVOVOVO^VOLnVDinVDVO 
rH rH rH rH tH rH i — I rH rH rH rHf — IrHrHrHr- h — 1 1 — 1 1 — I rH rH t — It — I rH rH rH rH rH rH rH rH rH i — 1 1 — i i — I rH i — I rH 

vor^oocnorHCNm^in ro^invor^cocriOrHCNro^in ro^invor-oocriOrHCNro^Ln m 

rHrHrHrHrHi — ! t'"* C"" ^ i — 1 1 — i rH t — i i — j i — I CO CO v*h Hi — I rH rH rH rH CA CA ^ 

oo oo oo 

UUUUUUUUUU^^PPUUUUUUUUUUUUU^hWUUUUOUUUUUUUU^^PPUU 

OO OO OO 

HHQph HHQQcO HHPQCn 

HHSS 

HHCNCN HHCNCN HHOJCN 

coco w coco w coco w 

OO P OO P OO P 

pp r-> op p poo ooP ppcacap 


rHCN < q 

CO CO CO 
PPOO 
OO^C^P 
HP < 

UUHOJU 

w w 

ppppp 

ppppp 

HHWHO 

ppptfu 


rH CN (< 
CO CO CO 
tftfOO 
0004 PHP 
HH < 
UUrH CNU 

ww 

ppppp 

ppppp 

wwwwo 

pptfPU 


rH CN 

CO CO CO 

oo 

0004 04P 
HH < 
UUrHCNU 
pp 

ppppp 

ppppp 

PPPPO 

ppppu 


Tji VO CO O CN ^ VO CO O CN ^ VO CO O CN ^ VO CO O CN ^ VO 00 O CN VO CO O CN ^ VD 00 O CN ^ VO CO O CN ^ VO CO O CN ^ VO CO O CN 
cxio^ooooorHrHrHHrHcNCNCNCNCNncoroncn^^^^^LnLninininvovovovDVoc^t^r^r^r^cococoGocoo^cn 
iHrHrHCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCN 



W wwwchWrH^wowwojwcNWwwr^wr^wwowojwr^r^cNWCNVowww^mwoo^or'-r'WcNWcNvr)^ 
|D WW^WWOWCNr-WWrHCsJrHtN^OWW^^WOWCNWmWrHCNrHCN^OWW^WOOWOJCOWWrHCHrHCN^ 
j c^r^^c^cNOrHVDroc^ooocoocor^cNt^r^^moaotHVDror^oooooooor^cNr^r^^crirooTHVDror-coocoocor- 

£> i — I rH rH rH rH rH rH tH rH rH rH t — 1 i — 1 1 — 1 1 — 1 1 — 1 t — 1 1 — 1 1 — 1 1 — 1 1 — 1 1 — I » — 1 i — I i — 1 1 — I rH i — 1 rH rH r-H i — 1 1 — I r— I rH rH tH r— I 


Ln^oooo^OiHcNm^Ln ro^Lnvoi^cocxioHcNco^in ro^invDr'OomoiHcNm^Ln n 

rH rHrHrHrHrHC^r-&& rH rH rH rH rH rH 00 00 & ^ rHrHrHrHrHrHCTlCri^^d 

chcnOO <ncnOO CMCNOO 

uuuouauuuuuis^J^uuuuuuuDuuuuuizi^hWuuuuuuuuouuuu^^Jju 

oo oo oo 

MMQQr- HHQQCO MMQQ W 

EhEh^cn HEh^Scn 

MMCNCN MMCNCN HHCNCN 

WW W WW W cocn W 

OO P OO P OO P 

PPcocoP ppo^chp 

cnc^S cnjcmS cncnS 

rH CN rH 03 rHCN <! 

WWW WWW WWW 

tftfOO tftfOO ££00 

OOPPP OOPul^P OOPCUP 

hh < HH c Hh < 

OOrHCNO UUHOJCJ UU«-hcnU 

ww ww ww 

PPPPQ ppppp ppppq 

pH pL! pti CL| P tLl pLj Cl4 Eli P U-t &-I CH fa P 

wwijqwo whwwo wwwwo 

te&te&u 

(N^WWOCN^VDCOOCN^VXJCOOCN^VDCOOOJ^WOOOCN^VOOOOCN^VDCOOCH^WOOOOa^VDCDOCN^VDCOO 

wwwwwww^chwoooooHHrHrHrHtNCNCNeNOJWwnrnrn^^^^^LnwLninLnww^wwr^ 

wwwwwwwwwwwwwwo\chcriG^wc^wwwwwc7\wwwo\^wo>chwwwcr\wwwchcriWcy\wo\a\ww 

WVDWOrHCNrHC^WrHWCNWCNWWLnin^^OLnVDWOCNrn^rHVDCNWOWCriOr^CNt^rOVDCNOVDinCNWCNVDCH 
OOW^^OOOrHWr-VDfHCNrHCN^OCOrO^^WOCTvCNCDC^VDrHCNHtN^OCn^^^CrkOChrHWVOVDrHCNrHCN^ 
c^c^^wrooo]Wwr^wowowc^<Ni>c^^cricNOrHVDrnt^aDOooooor-CNr**t^^wcNOrHVDror^coowocor- 
VO'DVD^U)VDVDVDU)U)^^)LnVOLn'X)VO^)^)'X)^U)'DVDU>VOU)^VDinVOLnVO^DVO^)VO^VDVD»DVOVDVD^VDl/)^)LnVD 
rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rH rHt — I rH i — I rH i I rH i h IrHt IrHi I r— I 

Lnwr-oocnorHCMro^LD ro^invor^ooc^orHCNro^Ln ro^wwr^ooworHojro^Ln rn 

HHrHrlHHOO^^ rH rH rH rH rH rH rH rH rHi — li — I rH i IrHCNCN^n^ 

rHrH OO HrHOO rH rH O O 

ffiffiWKEKKKKKK OOEKKKKffiKKKKKKK, OqWffiKffiKffiKffiKffiffiffiffi OOffi 

UUUUUUUUUUUg2JJUUUUUUUUUUUUU22JJOUUUUUUUUaUUU|Zl2JJU 

oo oo oo 

HHQQO HHQQrl hhqqm 

E-'E-iSZ'H E-iE-t|z;S>-i 

HHOICN Mt-KNOJ HMCNCN 

co co w coco pa coco w 

OO A OO ^ oo J 

cucmooou P)P4i-ii-io< OiOiojojaj 

t-HrHS Hr IS ' ^ T ^ S 

rHCN rfj rHOJ rfj rH OJ < 

cococo cococo cococo 

piosoo ctjpsoo rtpaoo 

OOPjOiJ OOC^CUhq OpOtC^J 

HEh 2 HEh rfl Eh Eh < 

UUrHfMU UUhmU UUhojU 

paw pau papa 

jjjjp 

pL| pL, pj p< [J] ptlpL^ptPuJ) PjP<PjPj(J 

papapapao papapapao wwwwo 

PiOiMOiO tftfPrJOSO QiO'&OiO 


s ^VDOOOCN^VOCOOCN^WCOOCN^VDCOOCN^VDOOOCN^UXXJOCN^VDOOOCN^VDOOOOJ^VOCOOCN^WCOOCN 
W chwwooooorHrHfHrHrHCNjr^cNCNtNwwwww^^^^^ininLninLriwvDVDWwr^r^c^r^r^cowcocooocrkW 

P CNOjCNromnnnronro^rnnnnnrnnrinrornronnrnfonnnnnronfOronrornronfnrnrornnnnn 


W CNCO^^Hh^imma^OUnfM^CNVO^HOLnCDHHVOO^COCNCOLnOOOOOOOOOOOOOOOOOOOOO 
!D OWW^^CT\O0>H WVDWHCNrHCN^O<Tim^<tfOO(TirHCOCOU) 

P oir-r'^mcNOtHVDcnr-ooocoocor-cMr^r^^cTirooiH^Dror-oo 

rtl VO VO VO VO ^ W VO VO VO VO VD ^ VO LO VO LD VO VO VO VO VO ^ VD VD VO VO VO VO ^ 

LO i I i I t 1 1 1 t 1 1 I < I < I r— I rH i 1 1 I i— > i— i tH rH rH rH i — 1 1 — I i — I t— H i — 1 1 — I « — I 


^mvor-wcnorHCNro^Ln w^wvor^ wcrtOrHoiro^Lnww^^w^Lnvor^coc^OrHCNrn^Lnco^ mvo 

rH*~Hi IHHrHOO^^ HHHHHHOOOO t — 1 1 — i i — 1 1 — I rH rH 

mroOO PPOO 

uooouuuuuuou^s^^uuoauuuuauuau^j uuauuuouuuuuuuuuu 
_ «Q9 

£ hhQQo UUgg 

O ojcn 

m h hojcn PQ 

H wen W PPPPrH CN 

p oo p oo« 

m PPooP uuuu< < 

Ptf roroS p P 

U rH CN < rHOlQQ< < 

W WWW PPQ Q 

W Ctf&OO O^PtfOO 

Q OOPPP OOUUP P 

PP < PP C < 

UUrHCNO OUrHCMU O 

WW WH 

PPPPQ PPPPQ Q 

WWWWp WWWWP P 

WWWWO WWWWO O 

p p'wwpeju tfp'cejtfo u 

w 

S OJ^VOWOCN^VOWOCN^VOW004^VOWOCN^VOWOCN^VDW001^VDW004^VOCOOCN^VOCOOCN^VOCOO 
W c^r^r^r^wwwwwcncrvmc^asoooooHrHrHrHrHc^cNCNCNCNwronrnro^^^^^LnLnLniOLOVDVDVDVDVDr^ 

p O^CTiO^^C^OM^CncnmmO^m^OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
W rHrHrHrHrHrHrHtHrHrHrHrHrHrHi— IrHrHrHrHrHrHrHrHrHrH rH rH rH rH i — l rH rH rH i — IrHrH 

W VO Ch l> VO W VD ^ W 04 W rH VO CN VO CN IT) COCO rHrHCTtCN CO ^ CO CO If) CN VO Ol VO O' 04 WmCOCOCriOgOVX)r-OLnCNVDCNVO 

D oww^wa\oc^(Nr^r^vorHCNrHCN^owwW'^chocr\cNoocrsvorHc\jrHCNroooorO’^r r icr\o(TirHr-crsvDrHCNrHo«j 
P o40'[^^crio40rHvo<^r^cooa3ocoo'04r^o-^a^o40rHvoroO‘WOcoocoo*040-r^^^o40rHvoror-coocooco 
<C VOVOVD'£i^*OVDVOVOVDVO^^WVOmVOVOVOVOVO^VOVOVOVOV0VO^VOWVOLr)VOVDVOVOVO^VOVOVOVOVOVO^VOLnVDin 
k-* rH rH rH rH rH rH rH rH rH i — IrHrH rH rH rH rH rH rH rH rH rH rH rH rH rH i— 1 1 — 1 1 — l rH rH rH rH rH rH rH t — I i — li — I 

^ wvDr-cocrkOrHCNro^in m^wvot^cochOrHCNrn^Ln rn^Lnvo[^cocr*OrH04ro^t<in 

rHrHrHi — IrHrHmoO^dt^ rH rH rH rH rH rH ^ ^ ^ ^ i — 1 1 — 1 1 — t rH rH t — I LD LO ^ ^ 

rH i — 1 O O rH rH O O i — h — I O O 

OOKffiffiKEWWffiEKEffiE OOEEffiHKKWKWWKttK OO 
OUUUUUUUUUUUSZJlZiPPUUUUUUUUUUUUUS&PPUUUUUOUUOUUUO^IZiPP 

oo oo oo 

S HHppn HHpp^ HHpp 

O PPSS 

M M M 04 CN M M 04 CN H H 04 CN 

Eh WW W WW W WW 

P OO P OO P OO 

m pprnroP pp^^p ppimn 

Oh rHrHS l — I rH S rH rH 

O i — I CN <[, rH CN rHCN 

w WWW WWW WW 

W tftfOO OcJpcJOO CdpJOO 

Q OOPPP OOPPP OOPP 

HP < HP < PP 

UUHCNU UOH04U OOiHCN 

WW WW WW 

PPPPQ PPPPQ PPPP 

WWWWP WWWWP wwww 

wwwwo wwwwo wwww 

P PPtfPJU ppptfu PCkIO^Oh 


^WWOO4^VOCOOO4^VOCOOO4^VOCOOCN^VDCOOO4^VOCOOO4^VOCOOCN<3<V0COOO4^VOCOOCN^VOCOOO4 

(T*O^OOOOOrHHrHrHrH0404010IOinwnnW^^^^^Wir>WWmVOVOVOVDVOr-t^r-0-t^COCOCOCOCOO > >Cry 



VO 


W 

ID 

P 

5 


PPPP 

ooooooooooooooooooooooooooooooooooooooo 


w 

o 

< 

a* 


o\ 


o 

CO 


oo cno h cn rn ^ m co co X X rn ^tn vo co cr\o mcn n ^ in co in voc^cocnorH oncost lo 

t — 1 1 — 1 1 — It — 1 t — 1 i — I O O O O t — 1 1 — 1 1 — I rH i — ! t — I i— 1 1 — I rH iH t— 1 1 — I 

04 0400 

Hr( Hr-* »-rH h-rH »-»-« h-rH *-»H hy-l ~1 nhHMMt T 4MHHMt T 4MMMI T lhHMMhHlTtMhHhr*lTl'rlhrl*T*'T*hr l 

M-» MH l-H HH l-H HH t-H M-4 > — 1 *— I hH »-M l-H MH l-M hM |X| |X| Mh |Jh k-L* t-M HH M-l hH *-*— I t-M MHt-MMH M-4 ►H I-*-* MH t-M 

UUUUUUUUUOJ uuuuuuouuuuuuuuuuuuuuuuuuu 
<<oo 

UU22; 


.. 

O 

CN CN 


co 

M 

SS 



H 

04 


CN 

in 

M 

S^OUC 

< 

rH 

05 

H 

H 


U 

hcnSSC 

< 


CO 

o5tf P 

P 


w 

05P5r<2l 


O 

Q 

OO^^P 

P 

O 


HH C 

C 

1 


UUMCNU 

U 

P 


ww 


D 


P PPP2 

2 



pL, tl_, Pc-* PC 

05 

i 


PWPpSj 

< 

in 

H 

pcpcct; pc^ 

5 


w 

CO 

H2 

< 

QO 

< 

<U 

pp 

<p 

HO 

MU 

0 

M 

p 


25 

W 

2 

w 

p 

w 


w 

D 

P 

2 


CN^VOOOOCM^VOOOCN^VOOOOCN^VOCOOCN^VOOOOCN^VOOOOCN^VOCOOtN^VOCOO 
[^•r-^r-cDcocococococococochCAcrkO^choooooHHHrHiHOjogcNJCNCNrorocomm^ 
OOOOOOOOOrHrHrHT— I t— It— It-Ht-Ht-HCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCNCN 

r- vo co M o m lo cn ^ co m ^ in on vo cn vo in in o\ <y\ oo vo in cn o cn o lo cn vo cn vo o in o\ vo cr> 
n o 00 ^ in CTk O Ch M 00 Ch VO M (N H CN ^ o CO ro ^ ro 0^ O CT\ cs r- 00 VO H CN M OJ ^ o 00 ro ^ 
r^cNt^(>^cr»cNjOrHvorn[^coocooco[^c\i>r-TrcncNOrHvoror-coocoocor-cNr-r-^ 
vovovovovo^vovovovovovo^voinvoinvovovovovo^vovovovovovo^voinvoinvovovovovo 

rlrlHHrlrlrlHH( — Ir— I t— It— I Hi — 1 1 — I t — I t — I t — I t — f t— 1 1 — I t — 1 1 — 1 1 — I rH HHHi — 1 1 — I 


rn^invo[^coo\oMCNro^Ln n^mvor-cocriOHojco^in co^invor- 

t— It— It— ItHMt— IVOVO^C hC HHHHrlrlM^^^ 

t — It — I O O rH rH O O 

►-tH k,h i-pi *t-* mh hh Hr* hh hh hh hh hh hh hh hh hh hr* hh hh *t* hr* ►r* hr* HH s~\ hh hh hh hh hh 





OO 

OO 


2 

in 

HHppVO 

HHQph 


O 

rH 

HHggrH 

HHSS^h 

CN 

M 


HHCNCN 

M M CN CN 

VO 

H 

w 

COCO w 

COCO W 

• *» 

04 

p 

OO P 

OO P 

W 

M 

04 

04 04 V0VD 04 

PPr^c^P 

X 

05 

2 

i — 1 rH 2 

HHS 

w 

U 

i5J 

rH CN 

I— 1 CN 

• 

CO 

CO 

CO CO CO 

CO CO co 

rH 

w 


05P5OO 

050500 

<c 

p 

P 

OOPPP 

OOPPP 



C 

HH C 

HH C 



u 

U U rH CN U 

UUrHCNU 

CO 



WH 

WW 

CO 


p 

ppppp 

PPPPP 

1 


p 

PPPPP 

ppppp 

rH 


o 

WWPWO 

HWWWO 

< 

H 

u 

PPPPU 

ptfpeJpU 


2 

W 

2 

w 

p 

w 


^VOOOOCN^VOCOOCN^VOCOOCN^VOCOOOl'^VOOOOCN^VOCOOCN^VOCOOCN’^VOOOO 
CTkO^C^OOOOOT-lTHMMT— iCNCNCNCNOJrOCOCOrOcn^^^^^LnLninLnLnVDVOVOVOVOr^ 

^ ^ ^ in in m in in in in in m in in in in in in in in in in in in in in in in m in in m in in in in in in in 


cDoo^OiHCNj^vDcNO^o\ooLn^^r^iHrouDr'0^or-vx><xiocNoocriir><Nr^voroLnroc^r'r-o^r-oocN 

rovoc^co^iHCNororHrH^ChV£)CDogvDcornroooooor'LnvDr^fHVDooorHcri^oococococT\r-U3r-r-r- 


^int^moromm^ocN^roovorHrorororHCNroororocorOrHrOrHrHrHCNCNco^^^^<tfvovovovovo 
cn <N cn cn ro ro ro oo ro m ro m co ro m in ro ro m ro ro ro ro oo ro ro ro ro ro ro ro oo ro ro cn cn cn cm cn cn cn cn cn cn cn 


CNroov0Lnfs^^o^ir)r^couicN[^r-r-ro(T\r-Ln^vDo^^r'criiHoo^oorocriCNCNiHO^cNrHrHoo^cx)rorH 
rocoovj3ooroinror^rHt^ot^rHN«von^cr>(X)cocD^a\coiHco(^cNcoco(Tt^cocot^i/)LncNa\rHLncNoooro 
^ m ld ro lo vo r- o oo co ro h cn ^ r- cn cn r- m r* o uo m vx> r- co ro co ro ^ oa ^ cn co cn o cm cn cn o iH ro o o ro 
cocnoHCNro^^^rHCN^^mincNN^rocNCN^CNronrorocNrocNCNCNCNroo^^^^^LnLnLnuOLnLn 
rH rH CN CN CN CN CN CN CM CN CN CN CN rH CN 00 CN CN CN CN CN CN CN CN CN 03 CM CN CN CN CN CN CN CN 04 CN CN CN CN CN CN 03 CN CN CN CN 


XX co^uovor-coDi-Hp 
LOOO X X 

rn ^ lo vo is co h X X PPPPPPffiPli! 

OO WWWWWWHWH 

xxxxxxxxx xxxxxx X 


WWWWWWWM ro^jCNJ 

2232222 c oco UUUUUUUUhJ^JJ 

wwww WWW 

UUUUUUOWW XXXXXXXXXXXX XXX 
XX WWWWWWWWzggg §zg 
ptfDitftftfP$q 4 WW^HHHMHHWW 2222 222 

OOOOOOOSSQWWWWWWWWWWKWPtfWWW 

HHHHHEhhSSwhhhhhhhhOUUOWUUU 
222222223 WPPPPPPPP EH 


t-HCN 
I I 

rH rH i— I I CN 
C< i i 




j-lHojro^UHojm^UW 

§§§§§§§§§§§“ 


]x^p^xcuQ4xaAXXxxxxxxx i i woooooooooo 


XO h22 1 1 HHHHHHH 


r-i^^c^XXXXXXXOU SSSSSSSSWWWWWWWWHHfii^hqj^^^JJ^Jci: 
XX<C<C 1 1 mhmmmmh eh22222222hhhh>hhh«(^ O 

OO HHUUUUUUUCNHO wwwwswww 

HH!s^<C2cocoa3cowcnw4^swwwwwwwwMMMMOMMMWWPiPiw(^c^wwpciwwPH!2; 

oopdw ooooooo ^HHHHHHHHjhi jiJUhihi pppo 2222222222 w 

SSOOXX OO 

xxbbxxxxxxxxxxxxxxxxxx^xx^o^^xxu 

g SPPS:S:2222222 WWW WWWW W2222Q222WWWrH«HiHrHrHCNCNCNCNCNa4 

2 WW UUUUUUUPP 2 XXXXXXXX \ E-H I I I I t I I > i i s 

OOWWWWOOOOOOOPPP^^^^MMMMMWWWWCJWWWWWWrHrHrHrHrHrHrHrHrHrHpQ 

wcowwpcJp^pppppppp^c^SSSSSSS2:mmmmpmmm^cc;p ( <<22222222H 


OCN’^^CDOCNJ^VOCOOCN^VDCOOCN'^VOOOOOJ^VDCOOCN^VDOOOCN^VDCOOCN'^VDQOOCN^VDCOO 

o> a\ m o o o o o rH rH t-h h h cn cn cn cn cn n n ro rn ro ^ ^ ^ ^ ui lo in in in ^ ud vx> vo vo i> r- r- r- co 

OOOOOrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHrHiHrHrHi— IrHrHrH 






o 

mcn co in r-i> 




o 

in vo oo m ^ 



tH 

w 

OQCNCNCOCNCN3 



H 

p 


CO 


=fc O 




co 

W 




D 

O CO wsoo 

w 

vor^c?tMin[> 

W 

H 

SSPOWOOWSWW 

p 

MMMCNMM 

O 

c 

OOPSHDPOOWW 

p 

OQOgCNCNCNCN 

< 

H 

m ocotsi 



m 

CO 


> 


a> 



o 

MCNooinr-r^ 









0 

iniocoM^r- 

co 


tH 

w 

OQ(N(NCO(NCN 



H 

p 


• • 


O 



in 

CO 

W 



tH 

D 

O CO hgoo 

w 

vor^cTiMinr- 


H 

SSPOWOOWSWW 

p 

HMHCNMM 


< 

OOPS^SSOOWW 

p 

CMCNCMCNCMCN 


H 

W UNN 

<c 


O 

CO 


> 


o 





P 



o 

MCNooinr-o 

D 






P 



0 

invDcoM^r- 

I 


t — 1 

w 

OJCNCNCOCNOa 

in 


H 

p 


rH 


o 




CO 

w 



w 

D 

O co wgoo 

w 

VDix^Minr^ 

Q 

H 

SSPOWOOWgWW 

D 

Mi — IHCNMrH 

<o 

c 

OOPStHZSOOWW 

P 

CNCNCNCNCNOJ 

H2 

H 

m onni 

< 



co 


> 


PP 





< 





mo 





pp 





<p 





HO 


pqm 



MO 


QP 



O 


oo 



M 


ssw 

< 

WW 

P 


Q 

H 

mm 



sso 

< 




002 

MM 

P 

ww 

Wwwwww 

WWWf^PP 



HH£H 

0 



HHOQ 

o 



CO COMO 

P 

mmppHH 

03 


OOH2 

< 

22HH<< 

ww<d<dmm 

HHmmww 

VO 


ppm p^ mm 

55 

• <* 

£ 

coizpq coco 


W 

O 

PPO<^ SP 

O 

wwmm 

X 

M 

p^p^ ccmoo 

M 

p^mmss 

w 

H 

ww oo com ££ 

H 

OOS2WW 


m 

m oo 

m 

hhwwhh 

rH 

M 

OO SQmPW mm 

M 

OOHH 

<: 

m 

mm Spqpw hh 

m 

22 PP 


o 

rt30<!DH mm 

o 


CO 

mcn £0£;m<wcoco 

m 

pqp^ppoo 

CO 

W 

1 1 wwoo 

w 

WWWWPP 

CO 

Q 

mm sssam^mm 

p 


1 


CCPdHMMM O 


2ZC0C022 

tH 

< 




uuww^§ 



wwoggzg>woo 


COCOWWSS 

D 


f) | 2 fl H 



CO 


ZZ WWWW>PQP 
S^PHHHHWQPP 


iHOJrHCNHOJ 
1 1 1 1 1 1 

<q 


ucwzzzzbooo 


! — 1 1 — 1 rH t — 1 1 — i i — | 



co co w 3J Si !<! < co s u u 




\co vo vo cn o id in o <J\ vo o\ o\ o o> ^ r- oo o\ o oo co o 

coHoocochO^ooocTkCncocrkOC^^o^criO^ooroch 

CMP 

SOMM^^ininco^^cr^ina>tcr\cr\cftcr\oo^^ 
<!> i— I t— ! r— I t— I HH M M 


i i 


I 


w 

p 

p 

g 


^^OaU^VOVO^^COCOCOMOMMMM^CriCrt 

vo ^ ^ n ^ 10 vo ^ r--' r- r-* c*'- mvd 

HMt — It — IMMt — It — 1 1 — l CN iH 


\co vo vo o\ o in in o c\ vo <j\ <j\ o o> ^ r- oo cron co oo o 

CQHcooocn(Ttoooc^ChCDCPkOO^ov^a^cn<T>orocn 
£L,P 

§ OMM^^Lninco^^awina>crvcno^crkCr\o^^ 
£> i— It— IMM t — 1 1 — I M 

I I I 


W 

P 

P 

g 


^^OO^VOVD^^COCOCOMOMMMO^OMTt 
IMMMMMMMM CN M 


\co vo vo o\ o in in o a\vo <j\ <j\ o o\ ^ r- oo omd co oo o 

COE-Iooooo>atooocr\chooc?koc^cpic^chc^cnoroo> 

Pi [-^ 

§ OMM^^ininco^^cr^ina>cria\cr>cricrio^^ 
> MMMM tHt— I M 

I l I 


pq ^^OCT^VDVO^^COOOCOMOMMMO^ChCr* 


p 

p 

g 


Hi — IrHrHrHrHrHtHrHt — It — ItHrHt — It — ItH CN rH 


uuuuuuau 

££££££££ 


u 


HH 

EE 

ww 

mm 

mm 

PD 

uu 


MMcor^voco^Ln 


mmp 

oo> 

HH 


O O O 

P_ 


>o 
p 


o 


OOloOldUco> 
ss< ^£\ ' 



in 


O 00 P PPP 
Q WWWWWW 

>PP5 

wws 

S! 

U+22UUUUUUHhU 

inp — — -uU' 

ww w+> uu ww 

» 0 inOww W- HH 

Ol HHgrlgrlHftilflH WW 

m p!o!h +h i ho +\o<Pi op 

W QQCQ CO HCQ WOO tJkJ 

u CQWC0WWC0WWOO WW 

co Cri;w>w>a ( w>xppwwwwwwuuw 
W 22 UhUhS(Jhh OUOOOOOOU 

p ggowow<!ow2ww.<.<<<<<ww< 

WWWPWP WP UUHHHHHH H 

HHCM CM WCM OJOOJhWJJJcMHj 
feZ < <W <WJJOOOpOO O 

SflSPgPg>P2> >»>»«=«:> 

CgfljgH^ZHWW 

.hojiswjswwewwcoco oo • 

I I CDHOHUOHUrfriJOOOOOOPPO 

hhh2h2Mh2Wsw PP • 

riJriJCO^CO^WCO^WPPMPPPPPPCMCUP 



o\ 


0 

0 

< 

P 


G\ 


ro 


LD 


o 

o 

I 

p 


I 

in 


0 

Q 

O 

<P 

a 6 

X 

HP 

SP 

oo 

NU 

< 


CN 

I 


POOOOOOOOOOOOOOOO 

oooooooooooooooo 

O 

0 ^Lnvor^ 0 a\Or-icN 0 ^in 0 ocNt^ 

QTHHiHrHrHrHCNCNCNCNCNCNVDt^r^CN 


^OOOOOOOOOOOOOO oo 

oooooooooooooo oo 

a 

W^Lninr-OrHcNnooc^THCN^ro -^vo 
prncnnnnrornrococnvovo h r^r- 


CN 

i 

i — i 

< 


•i-! 04 m^L 0 l£)r^C 0 CT\OrHCNm^OCN 

OOOOOOOOOOHHHHHPOn 

^vdvovovovovdiovdvovoiovoidvovovo 


^OOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOO 

o 

0 cn ro ^ in 10 r- co cn o rH cm m r-* 0 h vo 

Q^^^^^^^r^LOLOLOinV£)V£)r-fNl 


• nvoc^coaNOTHCNrO’^invor^cocrirH 
OrHHrHrHrHCNCNCNCNCNCNCNCNCNCNrO 
SVOVDVOVOVDVOCOVDIOVDVOVDVOVOIOIO 


• r^co^uicNror-icNOo^roocN r- rH 
OmnCNCNOOHHOHOHCNM r^co 
^ininLnintninimninLmnLmnLn in in 


po oooooooooooooooo 
o oooooooooooooooo 

O 

Wnint^oor^cooiOHCNro^rocriinroLn 


P 


in in in vo 


vo vo 




i 

rH 

<c 


• cooorHvor-VDr-^LncocooTHroLno 
OininininOOrHHiHrHOrHTHCNCNr-r- 

g in in in in in in in in m in m imn n in n m 


cn 

0 






p 






P 



cn 



5 






0 



0 



Eh 






Eh 



P 



rfj 






P0 


CN 

H> 



2 


9 




02 


VO 

Eh 



0 


5 




EH 



< 



P 


o 




0£ 

p 

0 

2 



£ 

p 

p 




£OCN 

0 

X 

0 



0 

D 

0 


CN 


PS 

H 

w 

p 



Eh 

O 

0 


£ 


£0 

00 

• 

s 




pc: 





O P 

SP 

1 — l 

0 

Eh 


0 

X 

H 

CN 

Eh 


PEh0 

O 

< 

Eh 

0 


P 

0 

0 

S 

0 


00Eh 

SH 



0 


P 


0 


0 


0C 

OC 


Eh 

P 

Eh 

D 

Eh 

P 

Eh 

P 


HPSMoatjM 

m 

P 

3 

0 

O 

0 

12 

0 

< 


W^KlzfcD 

m 

P 

Eh 

0 

a 

0 

Eh 

0 

Eh 


0Eh 


1 



pc: 

w o 

0 


0 


CN 

0 0000 

i — i 


0 

c 

eh S 

< 

0 

< 

0 

S 

S0EhHEh 

< 


P 

PQ 

Eh 

< p 

P 0 

Eh 

P 

m 

Eh 

P 

PQ 

P 

EhP<<i<Eh 

mppPU 

D 


< 

P 

P w 

P 

< 

P 

<C 

0 


cn 


M 

0 

0 Eh 

0 

M 

0 

M 

Eh 

0M0«pqp 

s 


0 

X 

0 

X 

0 

X 

P 

< 

XP000O 

Jcq 


J 2 

M 

< 

H 

< 

H 

!< 

0 




> 

0 

PQ 

0 

> 

0 

> 

0 

0>mppq!< 



AMSU Al-33 A1 • EXE ; 6 2 COLD CAL MODE PI 15-JUL-00 15:45:57 SCAN NUMBER 168 

[ 5 1 DIGITAL A DATA ELEMENT 0000 


CN 

CNrHCNCNCNCNOO 

i 

S 

i — 1 t — 1 \ — 1 1 — 1 1 — 1 rH 

p 

o 

OOOOOO 

Eh 

o 

VO VO VO VO VO VO 

W 

p 


X 



CNCNCNrHCNCNOO 
i — 1 « — 1 « — 1 rH t — 1 rH 

rH 

o 

OOOOOO 

1 — 1 

o 

CO VO CO VO VD VO 


p 



04 

Lnvor-coo^ooo 


PQ 

CNCNCNCNCNCnUS 

P 

CN 


P 


CNCNCNCNCNCNCNCN 

1=) 

S 

rHrHrHrHrHrHrHrH 

p 

O 

oooooooo 


o 

cocococococococo 

, — , 

p 


CO 

1 — 1 



rH 


1 — 1 

S 

rHCNCNCNrHCNCNCN 

rHrHrHrHrHrHrHrH 


coO 

oooooooo 

H 

SO 

cocococococococo 

S 

OP 


H 

M 


Pi 

H 


a. 

H 04 

t>cocr\OrHCNro^ 


COCQ 

rH tH tH CN CN CN CN CN 



CNCNCNCNrHCNrHCN»2 
\ — li — I rH rH i — I rH i — irHO 

oooooooop 

VOVOCDVOVOVOVDVO 


$ o 






WrH 

(N 


Eh 

Eh 

pi J 

CN rH CN CN CN CN CN CN 

s 

S 

S 


HHHHHrlHH' — 1 

W<N 

W 

w 

o 

OOOOOOOO 

w 

£ 

s 

o 

cocococococococo 

(US 

W 

w 

p 


suo 

P 

p 



Owh 

w 

w 

p 

CPiOrHCNCO^LOCD 

B 



PQ 

f— j | | | j | 1 j p- J 

— PQ 

*< 



Eh 




^ S 

< 


CN 


H 

P 

< 

S 

CNCNCNCNCNrHCNCN 

— W 


Eh 

rHrHrHrHrHrHrHrH 

Pi 

PQ 

C 

O 

OOOOOOOO 

& o 


P 

o 

cocococococococo 

W CO 

P 


p 


£ X 

< 

0 



o a 

Eh 

O 



p P 

M 

P 

! — 1 


o 

o 

3 


rH CN CN CN CN CN CN rH P 

H 

M 



rHrHrHrHrHrHrHrHp 


P 


o 

OOOOOOOO 

Eh 



o 

cocococococococo. — . 

U 

, , 

r— i 

p 


W 




1 — 1 

P 

CO 

r- 


CN 

w 



CM 

rHCNrO^LOCOr^OO 

CO 

1 — 1 

1 — • 

PQ 

* — 1 




o 


1 — 1 



CN 


Jz 





VO VO VO VO VO VO OO 

s 




S 

CN CN CN CN CN CN 

p 




O 

CO CO CO CO CO CO 

Eh 

Pi 



o 

lo mm m m lo 

pq 

pq 



p 


Pi 

pq 






5J 





( — 1 

5 



rH 







VO VO VO VO VO VO OO 

rH 




X 

(N CN CN CN CN CN 


S 



o 

CD 00 CD CO 00 00 

1 — ' 




o 

LD LOLOLD LO L0 


U 



p 



co 









PU 

Lnvor-cochoUU 


m 



PQ 

CNCNCNCNCNCOUS 


rH 






• « 





p 

VD 



CN 


p 





VOVOVOVOVOVOVOVO 

p 

•• 



s 

CNCNCNCNCNCNCNCN 

Ph 

LO 



o 

00 00 00 CO CO 00 00 00 


•H 



O 

m in in in lo lo in in 

r* — i 




P 



O 





m 

O 



CN 



( 



i — 1 


' — 1 

P 




vovovovovovovovo 


P 



S 

CNCNCNCNCNCNCNCN 


P 



COO 

00 CO 00 00 00 CO 00 00 

Eh 

l 



SO 

LmnLmnLnLnimn 

S 

in 



OP 


M 

i — i 



H 


Pi 




H 


P 

rH 



H P-i 

r-COChOrHCNCO^ 


Pm 



cop 

rH H CN CN CN CN CN 





o 


, — , 




p 






CN 


CN 




Pd 

VOVOVDVOVOVOVOVO§: 





OS 

CNfNCNCNCNCNCNCNO 

U ■— J 

W 



EhO 

OOCOCOCOCOCOCOCOQ 


po 

o 

O 

uo 

ld in in in in in in in 

>H 

Oo 

o 

o 

PQP 

i — i 

P 

So 



p 


s 

o 



pH 

CN 

o 

P 



WH 

CN 



H 

H 

s 

VOVOVOVOVOVOVOVO 

s 

US 

S 

S 

s 

CNCNCNCNCNCNCNCN' — 1 

PQ CN 

PQ 

W 

pq 

o 

00 CO CO 00 00 CO 00 00 

PQ 

QS 

S 

s 

o 

m min in min m in 

PdS 

PPQ 

pq 

w 

p 


suo 

OP 

p 

p 



OC0H 

uw 

w 

pq 



Eh 




CM 

CnOrHCNCO^mCD 

P 

CN 



PQ 

rH rH rH rH rH i — 1 rH 

. pq 

VD<J 

c 






Eh 




s 

Wtf 

C 


CN 


PQ 

XQ 

P 

c 


VOVOVOVOVOVOVOVO 

— h 

W 


H 

s 

CNCNCNCNCNCNCNCN 

Pi 

•<: 

PQ 

C 

o 

00 CO CO 00 00 CO 00 CO 

Pi U 

i—l 


P 

o 

LninLOinLOLOLOLD 

PQ CO 

CP 

P 


p 


S W 

C 

C 

0 



O U 

roH 

Eh 

O 



P P 

COM 

H 

P 

H 


O 

i 0 

CD 

c 


VOVOVOVOVOVOVOVOOi 

Eh 

HH 

M 

J2 

s 

cncncncncncncncnP 


CQ 

P 

<2 

o 

00 00 00 CO 00 CO CO CO 

Eh 




o 

m in in m in in imnr-, 

U 

i — i 

, — , 

r— i 

p 


PQ 

P 




rH 

P 

coin 

VO 

r- 


CN 

PQ 

jr 



p 

rH CN CO VO 0" CO 

CO 

C' — • 

1 — * 

• — 1 

PQ 

u 1 




AMSU Al-33 A1 .EXE; 62 COLD CAL MODE PI 15-JUL-00 15:49:20 SCAN NUMBER 194 

[ 5 ] DIGITAL A DATA ELEMENT 0000 



CN 


jz 

S 

HHrlrHCNCNOO 
^f 4 ^t 4 ^t 4 ^ N 4 ^J 4 

g 

O 

<J\ CTi 0\ G\ G\ CT\ 

Eh 

o 

immmmnin 

W 

P 


m 



, — , 

i — I 

HHHHHHOO 

i — i 

S 

N 4 N 4 N 4 ^f 4 ^J 4 


O 

CT\ <J\ <J\ G\ G\ (?\ 

i — j 

o 

lo in in in mm 


p 



P 

ininr-cocftouu 


PQ 

CN CN CN CN CN m O S 

p 

CN 


p 


CNCNrHrHrHCNCNtH 

l=) 

S 

^N 4 N 4 N 4 N 4 N 4 ^ 4 N 4 


O 

0^CTsChCPvcr\a>iCT^a> 


O 

in in in in immmn 

, — , 

P 


cn 

rH 



rH 


L i 

S 

rHCNCNrHrHrHrHCN 


COO 

(X\0'\CX\O'\CT\O , \O > kO> 

Eh 

SO 

LninLmninininin 

s 

OJ 


M 

M 


m 

H 


m 

HOj 

l> 00 <J\ O rH cn co N 4 


com 

rH rH rH CN CN CN CN CN 


o 


* — < 






CN 

s 

CM 



m 

rH CN CN i — I t — I t — It — 1 CM § 




os 


i — » 



HO 

chcncncncho^cncryQ 


o 

O 

uo 

LnininininLOLmn 

t* 

o 

O 

WP 

r — » 

P 



p 


S 




CN 

O 



WrH 

CN 


Eh 

Eh 

m , 

rH rH CN CN rH rH tH rH 

s 

S 

S 

s 

N 4 N 4 N 4 '^t 4 N 4 N 4, tf 4 N 4 ' — 1 

WCM 

W 

W 

o 

<j\o\o\o\cncr\cr\o\ 

w 

S 

s 

o 

inLmmnLnininin 

ms 

w 

w 

p 


SUO 

p 

p 



OC0H 

w 

w 



H 



m 

C^OrHCN COLLOID 

b 



m 

f— | J f— | rH i-H 

r-t m 

*< 





Eh 




^ s 

c 


CN 


m 

Q 

<c 


i— 1 iH CN CN CN rH rH rH 

— K 


Eh 

s 


m 

m 

< 

o 

chcrkCPk0^0>cr\0^cr\ 

m o 


a 

o 

m lo in i_n in i_n m in 

W CO 

p 


p 


s X 

*< 

o 



o a 

Eh 

o 



m D 

m 

p 

I — 1 


o 

O 

3 


i — 1 1 — 1 rH tH i — 1 CN rH rH P-l 

H 

M 


s 



P 


o 

cpicTyO^cncPkCrkO^ch 

H 



o 

m in in m lo in in inr— i 

U 

r— i 

, 

p 


W 




t — ! 

P 

VD 

r- 


CM 

W 



m 

H cm m ^ Lmo r- co 

CO 

1 — 1 

1 — 1 

m 

i—i 



LD 

o\ 


rH 



CN 







cncncncocooooo 

2 




X 

mmimmnm 

5 




O 

r^i>r^r-i>r- 

H 

P 



O 

mmmmmm 

H 

w 



P 


p 

PQ 






S 





r— i 

5 



rH 



2 




CO CO CO CO CO coo o 

1 — I 




P 

mmmmmm 


}2 



o 

r-r-r-c^r-r- 

1 — • 

2 



o 

mmmmmm 


O 



p 



CO 









p 

m'or' coo^oou 


o 



PQ 

CN CN CN CN CN CO U 12 


m 






•• 





p 

G\ 



CN 


p 





CO CO CO CO CO 00 CO 00 

p 

• • 



P 

mmmmmmmm 

H 

LO 



O 



t— 1 



o 

mmmmmmmm 





p 



O 





ro 

O 



CN 



l 



1 — 1 


» — • 

P 




CTi Ch C0 CO CO CO CO CO 


D 



p 

mmmmmmmm 


*"0 



COO 


H 

i 



PO 

mmmmmmmm 

a 

in 



OP 


H 

i — i 



M 


P 




Eh 


P 

rH 



HP 

o co cr> o h cn ro ^ 


04 



com 

H H H CN CN CN CN CN 





o 


, — , 




p 






CN 

*z 

CN 




p 

COCO0C7\COCOCOCO§: 





OP 

mmmmmmmmo 

l—l 

w 



HO 

r-r-r^r-r^r^oE^Q 


Qo 

o 

O 

UO 

mmmmmmmm 


Oo 

o 

O 

HP 

, , 

P 

So 



p 


s 

o 



H 

CN 

o 

p 



WH 

CN 


3h 

H 

Eh 

p 

00 00 CO CO CO 00 CO CO 

s 

ujz; 

S 

a 

p 

mmmmmmmm 1 ^ 

W CN 

w 

W 

P 

o 

i> r- r- 1> r- r- r'- 

w 

PS 

s 

S 

o 

mmmmmmmm 

pp 

PW 

w 

w 

p 


POO 

OP 

p 

p 



O0H 

uw 

w 

w 



H 




p 

cnoHcNn^m^D 

P 

CN 



m 

rH i — I t — 1 1 — It — I t — i rH 

i — » PQ 

V£)< 

c 





•-H 

Eh 





PC 

C 


CN 


H 

XQ 

Q 

c 


CO 00 00 CO 00 00 CO CO 

— pq 

W 


Eh 

p 

mmmmmmmm 

P 

•< 

pq 

C 

o 

r-r-oor^r^t^E^ 

p o 

T — \ 


P 

o 

mmmmmmmm 

h m 

CP 

P 


p 


£ a 

c 

c 

0 



o o 

mH 

Eh 

O 



p p 

com 

H 

P 

rH 


o 

» 0 

0 

c 


cocooocncricococop 

H 

HH 

M 


P 

mmmmmmmmp 


CQ 

Q 

c 

o 


H 




o 

mmmmmmmm.—. 

U 

i — , 

p— , 

1— , 

p 


H 

Q 




H 

P 

com 

KD 

!> 


CN 

w 

S 



p 

rH CN CO ^ in vor- CO 

0 

C' — 1 

U i 

‘ — 1 

PQ 

• — 1 




So 

vf 






o 



CM 

CM 



s 

CO VO CO CO VO CD 


o 

00 00 00 00 CO CO 

P 

o 

LDIDIDLDLDLD 

W 

p 


P 




p 

H 

W 

P 


u 

co 


o 


o 

ID 


LD 


O 

O 

1 

P 

e 

t 

LD 


P 


w 

PO 

Oo 

So 

o 


o o 
o o 


s 

O 

O 

P 


VO VO CO VO VO VO 
CO 00 00 00 CD CO 
IDLDLDLDLDID 


p IDVDr-QOChOOO 
P cm (N <N cm cm ro U 3 : 


CN 

S 

O 

o 

p 


s 

C0O 

so 

OP 

H 

Eh 

mP 

COP 

O 

P 

CN 

P , 
OS 
HO 

uo 

WP 

p 

p 


VOVOVOVOVDVOVDVD 
00 00 00 CO CO 00 CO 00 
LOLDIDIDLOLDLOLD 


VOVOVOVOVOVDVOVD 

oooooooooocooooo 

LDLmniDLnLDLDlD 


r-comorHcMm^ 

t-HtHiHCMCMCMCMCN 


^^LD^^LD^^S 

VOVOVDVOVOVDVDVOO 

oooocooooocococop 

LDIDIDLDIDIDLOID 


CN 


P 

P 

P 

P 


ro 


H 

S 

M 

P 

P 


CM 


P 

S 

O 


P 



WH 

CM 


SjH 

H 

H 

P , 


S 

US 

s 

S 

s 

CO CO CO CO CO CD CO CO* — 1 

PCM 

w 

w 

W 

o 

cocococococococo 

w 

PS 

s 

S 

o 

IDLDLDLDLninLDtD 

PS 

PW 

w 

p 

p 


suo 

OP 

p 

p 



OC0H 

uw 

w 

w 



H 




p 

CPiO rMCMCO^ LDCO 

P 

CM 



p 

, — | rH t — 1 r — I r~ 1 1 — { t — I 

— P 

V0i< 

c 





**H 

H 




^ S 

w< 

C 


CM 


w 

XP 

P 

c 


^^^^LD^^LD 

— w 

w 


H 

S 

cocococococococo 

p 

•<< 

P 

C 

o 

COOOOOOOCOCOCOCO 

P u 

H 


P 

o 

LDLDLDLDLDLD1DID 

W CO 

CP 

P 


p 


3: ffl 

C 

c 

O 



o u 

roH 

H 

o 



p p 

COM 

M 

p 

rH 


o 

i U 

o 

c 



H 

HH 

M 


s 

vovovovovovovovop 


CQ 

P 


o 

00 00 POO CO 00 CO CO 

H 




o 

LDLDLDlD LDIDIDID. — i 

U 

, — , 

r — , 

r— > 

p 


w 

P 




T — 1 

p 

GOLD 

CO 

l> 


CM 

w 

s 



p 

r-KNCO^ LDCOr-P 

CO 

C i — • 

' — 1 

' 1 

p 

* — 1 



CN 



CN 







HHHCNHHOO 

s 




X 

CO CO CO 00 00 CO 

p 




O 

VO VO VO V0 VO VO 

Eh 

X 



O 

LOLmninm lo 

w 

W 



P 


X 

PQ 






5 



T — 1 



§ 




HHHCNHHOO 

t — f 




X 

00 000000 00 00 





o 

VO VO VO vo vo VO 

* — ' 




o 

l_n LO LD LO LO LD 


u 



p 



P 









p 

invor-oocnouu 


CN 



p 

CN CN CN CN CN m U 3: 


in 






•• 





p 

o 



CN 


p 

in 




i — IrHCNrHrHrHCNrH 

D 

• • 



X 

00 00 00 00 00 00 00 00 

p 

m 



o 

vovovovovovovovo 


\ — i 



o 

LOiOLOinLOLnLnin 

, — , 




p 



o 





co 

o 



CN 



1 



rH 



p 




rHCNCNrHrHrHCNiH 


p 



X 

00 CO 00 00 00 00 CO 00 


b 



PO 

VOVOVOVOVOVOVOVO 

Eh 

i 



SO 

Lnimninminimn 

s 

in 



OP 


M 

I — 1 



M 


X 




Eh 


p 

t— 1 



MP 

r- 00 Ch O rH CN C0 ^ 


p 



COP 

rH rH rH CN CN CN CN CN 





o 


* — -1 




p 






CN 


CN 




X 

CN i — i rH i — 1 1 — 1 CN i — IrH^E 





OX 

cocococococococoO 

• — » 

w 



BO 

VOVDVOVDVOVOVOVOp 


po 

o 

o 

uo 

LnininLnLnLninLn 

>H 

Oo 

o 

o 

HP 

i — * 

p 

So 



P 


s 

o 



P 

CN 

o 

p 



WiH 

CN 



H 

Eh 

erf J 

i — ItHrHrHCNiHrHiH 

s 

US 

S 

S 

X 

CO CO CO 00 00 CO 00 CO 1 — 1 

W CN 

W 

w 

w 

o 

vovovovovovovovo 

w 

PS 

s 

s 

o 

LninLnLnLmninin 

xs 

PW 

w 

w 

p 


SUO 

OP 

p 

p 



OC0H 

uw 

w 

w 



Eh 




p 

o\ o rH cn co ^ m vo 

P 

CN 



p 

i — 1 1 — 1 \ — h — 1 1 — h — 1 1 — ! 

— P 

VOi< 

c 





-H 

H 




^ S 

WC 

c 


CN 


w 

XP 

p 

c 


i — 1 CN t — 1 1 — IrHrHrHCN 

— w 

w 


Eh 

X 

00 CO CO CO 00 00 CO 00 

X 

■<c 

PQ 

< 

o 

vovovovovovovovo 

X u 

rH 


P 

o 

LnLnLnininLninLn 

w p 

<P 

P 


p 


£ X 

< 

C 

O 



O U 

coH 

Eh 

O 



P P 

com 

M 

P 

rH 


O 

i 0 

o 



HHHHi — I t — ICNCNP 

Eh 

T — 1 H 

M 

2 

X 

cocococococococop 


CP 

P 

c 

o 

vovovovovovovovo 

Eh 




o 

LOLD LOLfl mmin LO. — « 

U 

r— , 

, — , 

, — , 

p 


H 

P 




rH 

P 

cmn 

VO 

r- 


CN 

W 

s 



p 

iHCNco^r mvor-co 

P 

C' — 1 

‘ — 1 

1 — ' 

p 

' — ' 




CD 


CN 

CN 

co^^coro^ 


X 

x — i rH i — 1 1 — l rH » — 1 


O 

r-r-or-r-r- 

05 

O 

immmmnin 

pa 

PQ 

P 




rH 


' 1 



co rococo ro^oo 

rH 


X 

i — 1 rH rH rH rH rH 



O 

c^c^r^r-r-r- 

' ' 

S3 

O 

in in in in in in 


u 

p 



cn 

p 

invor-cocrioUO 


CN 

p 

CNCNCNCNCNC0OI2 


CO 




.. 



P 

CN 

CN 


P 

LD 

*5 

^^H^CO^CO^^ 

o 

• • 

rH rH rH rH rH rH rH rH 

p 

in 

O 

r-r^r-r-r-r^r-r- 


i — i 

O 

in in lo in in in min 

r— i 


P 



o 



CO 

o 

i — t 



1 

rH 


1 — ' 

p 


COCO CO CO CO COCO CO 


p 

*5 

rHrHrHrHrHrHrHrH 



cno 

r-^r-r-r^r-c-i> 

H 

1 

SO 

ininininininimn 

X 

LD 

OP 


H 

rH 

H 


05 


H 


P 

1 — 1 

HP 

i> CD Ch O H CN CO ^ 


P 

com 

rHrHrHCNCNCNCNCN 



o 


< — * 


pa 

Qo 

Oo 

So 

o 

UZ 

pa 

PS 

ppa 

OP 


o o 
o o 


Eh 

S3 


Eh 

£ 


w Pa 

s s 
w Pa 
p p 


p 

CN 

05 , 
OX 
HO 
OO 
pap 

p 

P 

WH 

o 

o 

p 




i>r-r- r-r-r-r-r-Q 
in mm m imn lo in 


CN 

CN 


LrumnimnLOLnin 


CN 


P 

S 

o 

£ 

pacN 

pa 

05 a 
suo 
ocn 


upa 

w 

pq 

P 

CPkOrHCNCO^tnVD 


CN 



P 

i — 1 \ — 1 1 — 1 \ — 1 x — 1 rH rH 

f— » 


c 





— H 

H 





H< 

< 


CN 



XP 

Q 

< 

X 

roco^cororo^^ 

1 ' 

w 


H 

rHrHrHrHrHrHrHrH 

X 

•c 

P 

< 

o 

r-r-r-t^r-r-r^r^ 

T — ! 


Q 

o 

in in in in in in in in 

P 


P 

O 

p 


s 

o 

coH 

H 

O 



p 

COM 

H 

P 

rH 



1 o 

o 

< 

X 

^cocorococococoP 


HH 

H 


rH i — 1 rH rH i — 1 1 — 1 rH \ — 1 P 


<!Q 

a 


o 

r-r-r-r^r^r^r-r*- 




o 

lo in in in in in in lOi — i 


r — 1 

i — i 

r*—i 

p 



D 




rH 


cmn 

ID 

r- 


CN 


S 



p 

rH CN CO LO ID t> CO 


SJ' — * 

1 — * 

• — j 

p 

' — ‘ 



2 ? 


03 

u 


SELECT TOUCHSCREEN BUTT* 


«Q 


<0 


Vi 


a\ 


CN 



CN 







CN CN CN CN CN CN O O 

2 




X 

rococo rococo 

D 




o 

mimnLOLmn 

Eh 

P 



O 

lninin Lmnin 

W 

w 



P 


P 

m 






s 





r— t 

5 



rH 







CNCNCNCNCNCNOO 

rH 




X 

coco coco coco 





o 

imnin Lninin 

i — t 




o 

in mn Lninin 


u 



p 



ca 









p 

invor-cocnoOU 





m 

CNCNCNCNCNmUP 








•• 





P 

CN 



CN 


P 

in 




CN CN CN CN CN CN CN CN 

D 

•• 



X 

cococococororoco 

P 

in 



o 

in in ininin imnin 


i — i 



o 

in minin in in in m 

r—i 




p 



o 





co 

o 



CN 



i 



rH 


* — ■ 

P 




CNCNCNCNCNCNCNCN 


P 



X 

rococo rococo men 


P 



CAO 

in in in in in m in m 

Eh 

i 



PO 

in in in in in in in in 

P 

in 



OP 


M 

i — i 



M 


P 




Eh 


P 

! — 1 



HP 

r-oochoHCNm^ 


p 



CAP 

HHHCNCNCNCNCN 





O 


r — % 




P 






CN 


CN 




P 

CNCNCNCNCNCNCNCN^ 





OP 

cococococooorocoO 

i — . 

w 



EhO 

inLninininLnLninQ 


Qo 

o 

o 

UO 

in in n Lninin in in 


Oo 

o 

o 

HP 

, 

P 

So 



P 


P 

o 



P 

CN 

o 

P 



HH 

CN 


CH 

H 

Eh 

p 

CN CN CN CN CN CN CN CN 

P 

U2 

IS 

P 

p 

mcomnnmmn 1 — 1 

W CN 

w 

W 

W 

O 

n in in in in in in in 

W 

QS 

S 

s 

O 

in in in Ln minin in 

PP 

PW 

w 

w 

P 


POO 

OP 

p 

p 



OCA H 

ow 

w 

w 







P 

POHCNro^invo 

b 

CN 



ffl 

i — 1 1 — 1 \ — 1 1 — 1 1 — 1 1 — i rH 

» — » PQ 

VO< 

c 





-H 

Eh 




^ P 


C 


CN 


W 

XQ 

P 

c 


CNCNCNCNCNCNCNCN 

l — w 

W 


Eh 

P 

cococococococoro 

p 

•<c 

PQ 

C 

o 

in Lninin in imnin 

P o 

rH 


P 

o 

lo in in in in minin 

H CA 

CP 

P 


p 


P X 

< 

c 

0 



O O 

nh 

H 

o 



P P 

COM 

M 

p 

rH 


O 

» O 

0 

c 


CNCNCNCNCNCNCNCNP 


HH 

H 

z 

P 

cocococororocorolD 


CP 

P 

c 

o 

in in in in Lninin in 

Eh 




o 

in in in in in in lo in* — • 

O 

, — , 

, , 

1 — 1 

p 


P 

p 




rH 

P 

cmn 

VO 

r- 


CN 

W 

s 



p 

h cn co ^ n vo r- oo 

CA 

C 1 — 1 

1 — ' 

1 — * 

CQ 

* — * 




CO 


U 

CO 


UJOHOHmCNLnh 

(TiOOOOCTiC^OC^ 

^uoincoin^OMn^ 

i — It — 1 1 — I i— IrH 

i i i 

uuuuuuuuu 

ggggggggg 

LOLDLOCD OLOIO 
HMM LOLOtHHtH 
i I I 


o\o\ 




Pi 

Kffi 

CO 

O 

w 

fcUO 

• • 

S 

H(U 

M 

r- 

M 

hO 



CO 

MCO 

tfOO 


LO 


O 

O 

I 

P 

D 

>o 

i 

in 

i — i 


P 

US 

W 

Q 2 

JW 

OP 

UW 


H Eh 

S S 

W pLt 
2 2 
W pq 
P P 
W W 


co 


O 

Eh 


WC0WPC0WWOO 
>W>PH>X PP 
hOhSUhh 
tfOPi^opiEXX 
QPiQ PiP uu 
P tfOi DiOO 

< Cw cwjj 

g^S>JS> 

WSWWSWWCOCO 

SmSWmSWKE 

^cni^p^co^p^ciicu 


inuDChrHinch^^;>cN 

CNCNCNCOCNCNWWin 

PiPiM^ 

gg* 

vor-criMLnr-UU 

MMMCNMM 
CMCNCNOMCNCNPiPi 


P 

P 

5 

Pn 


m 


Eh 

S 

M 


« — i 


OMCNCO^inVOr-CO 


PU 

Eh 

HHHi — 1 1 — 1 1 — 1 1 — 1 rH rH 



<c 


, — , 


Q 

UUUUUUcocoh 




COCOOS 

CN 


O 

OOOOO0 • ■ •§ 



O 

WWWWWHHdinO 

1 — * 

w 

P 

QQQPQQ Mp 


po o o 



>H 

Oo o o 


COOCNCOP'O i—i 

P 

So 


r^LOOLncno u 

s 

o 


E-<E-|Q«N 

o 


S 

WCN 

W 

SS 
SUO 
Oco 





oo 


CM 



H Eh 

«— » 

V0«< 

< 


ooo 


•'•Eh 

Eh 


Ctjotj S2S 


W<C 

«< 


OO M 


XQ 

Q 

< 

Eh Eh PQHHCO 

l 1 

W 


Eh 

OOfoP^5<>>C0 


•C 

PQ 

< 

SSPPOOHHW 

Pi 

rH 


Q 

CdWi-3 JCtJPiU 

w 


P 


tfPdSK QQO 

£ 

< 

3 

u 

22MWSS (*! 

0 

CO Eh 

Eh 

O 

rij rfj Pi pi rH CM O-i 

p 

COM 

M 

P 

uuPuCuSirf! 1 1 


t O 

u 

*C 

co co pe; d s s rH h j a< 


MM 

M 


<<s;d 


<Q 

P 


HCNrHCNiHCN g 





1 1 1 1 1 1 EnHOi— i 


r—i 

, — , 

, — , 

mmmmmmSSh 


D 



<!<<;< <!<<<; com 


corn 

VO 

r- 

CN 



MCNCO^LOVOr-COCT* 


SELECT TOUCHSCREEN BUTT' 


^0 

V-> 

\i 


CN 
CO 
1 — 1 


OCOC^OrHOCOCTiVO 

oc^cnoooorop 

ocnmoooo^^ 

i — 1 i — I t — I t — \ « — I 


D 

w 


u 

CO 


r- 


r- 


in 


P 


CN 

VD< 

•-tH 

WC 

XQ 

W 

•< 

rH 

< 
roH 
com 
i CD 

t— I H 

<o 


D 

COLD 


g 

g 

PQ 

P 

g 

M 

CD 

M 

P 


VO 


< 

Eh 

a 

cd 

o 

p 

3 


r- 

CN 

o 

H 


< 

p 

CD 

O 


co i> vo m ^ id m 

rH 

HHhHMMMMr .r | >*tH 

uuouuuouu 

ww 

hh 

WW 

PP 

wwwwwwuuw 

CDCDCDCDDCDOOCD 

HEhEhEhHH Eh 

PPPPPPCNrHp 

oooooo o 

>»>»4«t> 

oo • 

OOOOOOPPO 

pp . 

PPPPPPPPP 

cnoHcNco^invor^ 

HCNCNCNCNCNCNCNCN 
DOHOHCOi — I VO VO 

cr\oooocnchocr\g 

^Lmnooin^aun^o 


w 



p 

rH rH rH 

rHi I P 
1 

Po 

o 

o 

< 

1 1 

Oo 

o 

o 



•—i 

So 



<Q 

uuuuuuuuu 

o 

p 







Eh 

Eh 


LD LO LD CO 

O LD LO 

ug 

5 

S 


rHi — IrH LOLOrHrHi — 1'~ — 1 

w 

W 

W 


1 1 

1 

PS 

s 

s 




PH 

w 

w 




OP 

p 

p 



rH rH 

UH 

w 

w 



w 


a \c\ 


P 

P 

P 

Cl, 


m 


Eh 

s 

M 

P 

p 


CN 


P 

& 

O 

S 

W CN 

w 

peJS 

^uo 

OCOEh 

Eh 


CD 

pc; 

w 

PUU 

r— i PQ 

S 

hp; 

M 

^ s 

M 

PO 

Nftp 

w 

CO 

H CO 

DcJOO 

“ w 


PCOWPCOWDlIOO 
>P>PW>XPP 
hUhSUhh 

Ptfp p^p uu 
p OiP POO 
C <W CWPP 

gCgH^gHWWD 

w^jwpqizjwwcoco 

EhOHUOEhU^- 

gHgWHgWEti 

<Cco<pcoS;ppph 

CN 

OrHCNro^invor^co 

i— 1 1— IrH 


pc; 

Pd u 

m co 
3: ffi 


o 

p 


a 

& 

o 

H 

Eh 

u 

w 

p 

w 

CO 


<*? 

Vo 




AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 29 

Digital-A Data Output Cold Cal Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.43) 
Condition: Cold Cal Position MSB=0 and Cold Cal Position LSB=0 


BP 

Al-2 Channel-3 (50.3 GHz) 

Al- 

1 Channel-9 (57.290344 GHz) 


Element 
(For Ref) 

Measured* 

Required** 

Pass/Fail 

Element 
(For Ref) 

Measured* 

Required** 

Pass/Fail 



03 

0086 

04 

0120 

05 

0154 



09 

0290 

10 

0324 

11 

0356 

12 

0392 

13 

0426 

14 

0460 


16 

0528 

17 

0562 

18 

0596 

19 

0630 

20 

0664 

21 

0698 

22 

0732 

23 

0766 

24 

0800 

25 

0834 

26 

0868 

27 

0902 

28 

0936 

29 

0970 


1004 

CC 

1038 

WC 

1190 



147 VO 


67V4 


It 737 



0676 


0710 



* Actual counts from computer printout. 
** Required = 16,500 ± 4000 counts. 

Circle Test: /^P^\ LPT 
METSAT/AM^AfSystem P/N IS-1331720 


Rewriting counts on this data sheet is optional. 
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AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 30 (Sheet 1 of 2) 

Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4. 3.4. 3) 


Element 



1090 


1092 


1094 


1096 




1114 


1116 


1118 


1120 


1122 


1124 


1126 


1128 


1130 


Thermistor Sensors 


Description 


Al-1 Warm Load 1 


AM Warm Load 2 


Al-1 Warm Load 3 


Al-1 Warm Load 4 


Al-1 Warm Load Center 


A 1-2 Warm Load 1 


A 1-2 Warm Load 2 


Al-2 Warm Load 3 r 


Al-2 Warm Load 4 


Al-2 Warm Load Center 


Local Oscillator Channel 7 


Local Oscillator Channel 8 


Local Oscillator Channel 15 


PLL LO #2 Channels 9-14 


PLL LO #1 Channels 9-14 


PLLO (Reference Oscillator)**/ 
Not used *** 


Mixer I.F. Amp. Channel 3 


Mixer I.F. Amp. Channel 4 


Mixer I.F. Amp. Channel 5 


Mixer I.F. Amp. Channel 6 


Mixer I.F. Amp. Channel 7 


Mixer I.F. Amp. Channel 8 


Mixer I.F. Amp. Channels 9-14 


Mixer I.F. Amp. Channel 15 


Recorded 
Value* 
(deg. C) 


Z4.^ 


24 %4 


2A .%e> 


24fc<b 




Z 






ZL SO 


U 


32.04 


35 *9 


33.^2. 


3©,6 




t 4 /a- 




33.41 


31 42 


32..o4 


35 eq 


30-fc^b> 


3 3. 


Required 

Value 


25 ± 

15 

25 + 

15 

25 ± 

15 

25 ± 

15 

25 ± 

15 

25 ± 

15 

25 ± 

15 

25 ± 

15 

25 ± 

15 

25 + 

15 

25 ± 

15 

25 ± 

15 

25 + 

15 

25 i 

15 

25 ± 

15 






* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** ForS/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 


A-44 





































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 30 (Sheet 2 of 2) 

Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.43) 



Thermistor Sensors 

Recorded 

Value* ** 

Required 

Value 

Pass/ 

Fail 

Element 

Description 

(deg. C) 

(deg. C) 


msm 

I.F. Amp. Channel 11-14 

33 (p l 

25 ±15 




I.F. Amp. Channel 9 


I.F. Amp. Channel 10 


I.F. Amp. Channel 1 1 


33.7^ 


i3?S 


3 i ■ l (o 


25 ± 15 


25 ± 15 


DC/DC Converter 

33.15 

25 ± 15 

I.F. Amp. Channel 13 

3l.i? 

25 ± 15 

I.F. Amp. Channel 14 

3' O'i 

25+15 

I.F. Amp. Channel 12 

3i. o"7 

25 ± 15 

RF Shelf Al-l 

32.2.2, 

25 ± 15 

RF Shelf Al-2 

35. o 1 

25 ± 15 

Detector Preamp Assy. 


25 ± 15 

Scan Motor Al-l 

24. 

25 ± 15 

Scan Motor Al-2 


25 + 15 

Feed Horn Al-l 

ZJ.7Z 

25 ±15 

Feed Horn Al-2 

24 7 Z. 

25 ±15 

R.F. Mux Al-l 

50.45 

25+15 

R.F. Mux Al-2 

33 71 

25 ± 15 

Local Oscillator Channel 3 

3 5.3 2. 

25 ± 15 

Local Oscillator Channel 4 

35 . rZ 

25 ± 15 

Local Oscillator Channel 5 

34.3? 

25 ± 15 

Local Oscillator Channel 6 

3o.zZ 

25 ± 15 

Temp Sensor Ref Voltage Count 

15 53i 

** 




* Value is from the STE printout sheets. Copying data to this sheet is optional. 

** = Count of 24,552 +1765,-1308. 


Circle Test: / CPT \ LPT 
METSAT/AMSU-A1 System P/N IS- 133 1720 


cj>: o%3d 

Shop Order: 2-0 S/N: 

^ ^ r r. n i 



Custyjmer Representative 
(Flight Hardware Only) 


[Qualky Control 




Date 

7 - 15>06 


Date 



A45 
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TEST DATA SHEET 31 

Digital-A Data Output Nadir Mode Synch Sequence, 

Unit I.DySerial Number and Digital-B Serial Data Verification 
Sections [I], [II], and [III] (Paragraph 3.2.4.3.4.4) 



Step 

Element 
(For Ref) 

Description 

Recorded 

Value 

Required 

Value 

Pass/Fail 

in 

0001 

Sync Sequence Byte 1 

3-55 

255 



0002 

Sync Sequence Byte 2 

ass 

255 

mm 


0003 

Sync Sequence Byte 3 

ass 

255 

■■ 

Hu 

0004 

Unit I.D. and Serial N 

33 

★ 

■■ 

[in] 

0005 

Digital-B Data Byte 1 

1 (o 

16 

■■ 


0006 

Digital-B Data Byte 2 

»4 

14 

■■ 


0007 

Digital-B Data Byte 3 

O 

0 

mm 


0008 

Digital-B Data Byte 4 

C 

0 


* 

AMSU A1 Identification Words 
(data entered in decimal system) 

Binary 

Decimal 



AMSU-A1 S/N 101 
AMSU-A1 S/N 102 
AMSU-A1 S/N 103 
AMSU-A1 S/N 104 
AMSU-A1 S/N 105 
AMSU-A1 S/N 106 
AMSU-A1 S/N 107 
AMSU-A1 S/N 108 
AMSU-A1 S/N 109 


Circle Test: LPT Op. 0^30 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: T 


00000001 

00000101 

00001001 

00001101 

00010001 

00010101 

00011001 

00011101 

00100001 


S/N: \CV 


i lr 


7 -/ 7 - 


Customer Representative 
(Fnght Hardware Only) 


est Systems Endnefer 


Quality Control 
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TEST DATA SHEET 32 

Digital-A Data Output Nadir Mode Radiometer Data Section [V] (Paragraph 3.2.4.3.4.4) 




A47 
























































































AE-26156/3C 
6 Apr 99 


TEST DATA SHEET 33 (Sheet 1 of 2) 

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4) 


Thermistor Sensors 

Recorded 
Value* 
(deg. C) 

Required 
Value 
(deg. C) 

Pass/ 

Fail 

Element 

Inscription 

1090 

Al-1 Warm Load 1 

■fiiRUB 

25 ±15 


1092 

Al-1 Warm Load 2 

ao.ox 

25 ±15 



1094 

Al-l Warm Load 3 


25 ± 15 



1096 

Al-1 Warm Load 4 

30.03 

25 ± 15 



1098 

Al-1 Warm Load Center 

3i.37k 

25 ± 15 




Al-2 Warm Load 1 

33-5<? 

25 ± 15 



1102 

Al-2 Warm Load 2 

cuni 

25 ± 15 



1104 

Al-2 Warm Load 3 

3S.59 

25 ± 15 



mm 



25 ± 15 



1108 

Al-2 Warm Load Center 

30.5C 

25 ± 15 



mm 

Local Oscillator Channel 7 


25 ± 15 



1112 

Local Oscillator Channel 8 


25 ± 15 



1114 

Local Oscillator Channel 15 

KSESBI 

25 ±15 



■a 

PLL LO #2 Channels 9-14 

31.0? 

25 ± 15 

■ 

mi 

1118 

PLL LO #1 Channels 9-14 

37.3ft 

25 ± 15 

E 

1120 

PLLO (Reference Oscillator)**/ 
Not used *** 

(f) 

25 ± 15 


1122 

Mixer I.F. Amp. Channel 3 

3H,lO 

25 ± 15 

IBSHI 

1124 

Mixer I.F. Amp. Channel 4 

3H-3^ 

25 ±15 

\ 


1126 

Mixer I.F. Amp. Channel 5 





1128 

Mixer I.F. Amp. Channel 6 

31.30 

25 ±15 



1130 

Mixer I.F. Amp. Channel 7 

wsnum 

25 ± 15 



1132 

Mixer I.F. Amp. Channel 8 

ibiifejifli 

25 ± 15 




Mixer I.F. Amp. Channels 9-14 

3I.<23 

25 ± 15 


| 

lllil 

Mixer I.F. Amp. Channel 15 


25 ±15 



* Value is from the STE printout sheets. Copying data to this sheet is optional. 
** For S/N 101 through 104. 

*** For S/N 105 and up. 


(Continued on Sheet 2) 


A-48 
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TEST DATA SHEET 33 (Sheet 2 of 2) 

Nadir Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4 4) 


Thermistor Sensors 

Recorded 
Value* 
(deg. C) 

Required 
Value 
(deg. C) 

Pass/ 

Fail 


Description 

1138 

I.F. Amp. Channel 11-14 

E1VIMI 

25+15 

EksSIhI 

1140 

I.F. Amp. Channel 9 

EEIIES 

25 + 15 

1 


1142 

I.F. Amp. Channel 10 

1 

25 ± 15 



1144 

I.F. Amp. Channel 1 1 

1 

25 + 15 



1146 

DC/DC Converter 

BPH 

25 ± 15 



1148 

I.F. Amp. Channel 13 

1 

25 ± 15 



1150 

I.F. Amp. Channel 14 


25 ± 15 




I.F. Amp. Channel 12 

3L4k 

25 ± 15 



1154 

RF Shelf Al-l 

I 

25 ± 15 



1156 

RF Shelf A 1-2 

cams 

25 ± 15 



1158 

Detector Preamp Assy. 


25 ± 15 



1160 

Scan Motor Al-l 

RUSH 

25 + 15 



1162 

Scan Motor Al-2 

»?.oi 

25 + 15 



1164 

Feed Horn Al-l 

CL^ r o5 

25+15 



1166 

Feed Horn Al-2 

3.5.05 

25 ± 15 



ins 

R.F. Mux Al-l 

DJ£.\lo 

25 ± 15 



1170 

R.F. Mux Al-2 

SUSS 

25 ± 15 



mem 

Local Oscillator Channel 3 

WMMM 




1174 

mmmmsmmm 

lirlM 

25+15 



1176 

Local Oscillator Channel 5 

SC7.1Q 

25+15 



1178 

Local Oscillator Channel 6 

WEIBSM 


|| 

!1 

1180 

Temp Sensor Ref Voltage Count 


** 

IKS333I 


* 

** 


Value is from the STE printout sheets. Copying data to this sheet is optional. 
= Count of 24,552 +1765,-1308. 


(TIN AC) 

Circle Test: \CPT / LPT 


METSAT/AMSU-A1 System P/N IS-1331720 Shop Order S/N: \ 0*3 

sLa — JL 



f 7 -J : l. 


Date 



A49 
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TEST DATA SHEET 34 

Analog Telemetry Verification by Way of Connector J6 (Paragraph 3.2.4.3.5.1) 


■ 

From 

Description 

To 

Measured 

(volts) 

Required 

(volts) 

Pass/Fail ! 

03 

J6-02 

RF Shelf Al-1 Temp. 

Jl-10 


3.5 * 2 V 

P 

01 

J6-03 

Al-1 Scan Motor Temp. 

Jl-10 

4-.1 i / 

3.5 ±2 V 

p 

05 

J6-04 

Warm Load Al-1 Temp. 

Jl-10 

4*4 v 

3.5 ±2 V 

f> 

04 

J6-21 

RF Shelf A 1-2 Temp. 

Jl-10 

4,48 V 

3.5 ±2 V 

P 

02 

J6-22 

Al-2 Scan Motor Temp. 

Jl-10 

4,1 1/ 

3.5 *2 V 

P 

06 

J6-23 

Warm Load Al-2 Temp. 

Jl-10 

4.4 \J 

3.5*2 V 

P 

25 

J6-06 

PLLO No. 2 Lock detect 

J2-03 

0,1? \J 

*** 

P 

07 

J6-08 

Al-1 Drive Motor Curr. 

J2-03 

/.B8 V 

3.5 ±2 V 

P 

10 

J6-09 

+15 V Antenna Drive 

J2-03 

3,48 V 

3.5 ±2 V 

P 

15 

J6-10 

+5 V Antenna Drive 

J2-03 

3./2 V 

3.5 ±2 V 

e 

09 

J6-11 

+15 V Signal Processing 

J2-03 

3 / 

3.5 ±2 V 

p 

14 

J6-12 

+5 V Signal Processing 

J2-03 

3, o 4^1 

3.5 ±2 V 

e 

22 

J6-13 

L.O. Voltage Channel 3 

J2-03 

73Z. 7 

3.5 ±2 V 

p 

24 

J6-14 

L.O. Voltage Channel 5 

J2-03 

\J 

3.5 ±2 V 

e 

20 

J6-15 

L.O. Voltage Channel 7 

J2-03 

3,SZ V 

3.5 ± 2 V 

p 

16 

J6-16 

+15 VPLLLO Ch 9-14 

J2-03 

3.SZ l/ 

3.5 ±2 V 

p 

17 

J6-17 

* 

J2-03 

3*S2 \I 

3.5 ±2 V 

a 

27 

J6-18 

L.O. Voltage Channel 15 

J2-03 

0 

3.5 ±2 V 

p 

26 

J6-25 

PLLO No. 1 Lock detect 

J2-03 

4.+d V 

*** 

p 

08 

J6-27 

Al-2 Drive Motor Curr. 

J2-03 

/.1Z- V 

3.5 + 2 V 


12 

J6-28 

-15 V Antenna Drive 

J2-03 

3-/1 / 

3.5 ±2 V 

Xy— 

11 

J6-29 

-15 V Signal Processing 

J2-03 

3,o<7 V 

3.5 + 2 V 

r 



23 

J6-30 

L.O. Voltage Channel 4 

J2-03 

3,18 J 

3.5 + 2 V 

0 

21 

J6-31 

L.O. Voltage Channel 6 

J2-03 

3,36 V 

3.5 ±2 V 

p 

19 

J6-32 

L.O. Voltage Channel 8 

J2-03 


3.5 +2 V 

p 

18 

J6-33 

-15 VPLLLO Ch 9-14 

J2-03 


3.5 + 2 V 

p 

13 

J6-34 

** 

J2-03 

S.z-f ✓ 

3.5 ±2 V 

p ' 


* +8.5 V PLL LO Ch 9-14 for S/N 101-104, +10V Mixer Amp for S/N 105 and above. 

** +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above. 

*** 4.5 ±0.5 w hen locked, 0.5 ±0.5 when unlocked or OFF. One must be locked. 

CirCle TCSt: 03 ) LPT tf/V SO 

METSAT/AMsSaI System P/N IS-133 1720 Shop Order: 7 $7? 7/7 S/N: _ J_ 09 
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TEST DATA SHEET 35 (Sheet 1 of 2) 

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3.5.2) 


Description 


Al-1 Scanner Motor 
Al-2 Scanner Motor 
Al-1 RF Shelf 
Al-2 RF Shelf 
Al-1 Warm Load 
Al-2 Warm Load 


07 Ant Al-1 Drv Motor Current 

08 Ant Al-2 Drv Motor Current 


Measured 
(Deg. C) 


ZJb* / 




Required 
(Deg. C) 




(mAmps) 



(*) Data from the printout sheet. Rewriting data on this space is optional. 
(Continued on sheet 2) 


Pass/Fail 



L3 

125 mA (Max) 


125 mA (Max) 


CvirvL) 

Circle Test: VCPT/ LPT 


Circle Test: V^C^T/ LPT of. O&30 

METSAT/AMSU-Al System P/N IS-1331720 Shop Order: 7_6l32^S S/N , 7) ilL 


stomer Representative 
ight Hardware Only) 


Date 


Test Syfwttis Engineer 
Quality Control 
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TEST DATA SHEET 35 (Sheet 2 of 2) 

Analog Telemetry Signals by Way of the STE (Paragraph 3.2.4.3.5.2) 


■ 

Description 

<*) 

Measured 

(volts) 


Pass/ 

Fail 

09 

Signal Processing 

+15 V 


15.0 ± 0.5 V 

P 

10 

Antenna Drive 

+15 V 

t /s.tz 

15.0 ± 0.5 V 

P 

11 

Signal Processing 

-15 V 

t L&ol 

-15.0 + 0.5 V 

f 

12 

Antenna Drive 

-15 V 

-/s.ft 

-15.0 + 0.5 V 

P 

13 

Receiver 

+8 V 

+ 7 .°,k 

8.0 ± 0.5 V 

P 

14 

Sig Processing 

+5 V 

+ vfr. oo 

5.0 + 0.5 V 

P 

15 

Antenna Drive 

+5 V 

t S*OS 

5.0 ± 0.5 V 

P 

16 

Phase Lock Loop Ch 9-14 (a)/ ;. 

+8.5 V 

.J&A 

8.5 ± 0.5 V 

mm 


Receiver/Mixer IF (b) 

+10 V 

+ 

10.0 ±0.5 V 

p 

17 

Phase Lock Loop Ch 9-14 

+15 V 

1 /ST.OZ 

15.0 ± 0.5 V 

~F~ 

18 

Phase Lock Loop Ch 9-14 

-15 V 

- J4A7 

-15.0 ± 0.5 V 

P 

19 

L.O. #8 

Ch-8 

f /a oo 

(**)_ ± 0.5 V 

t 

20 

L.O. #7 

Ch-7 

■+■ /O - 00 

(**)_ ± 0.5 V 

P 

21 

L.O. #6 

Ch-6 

i f.fl 

(**)_ ± 0.5 V 

P 

22 

L.O. #3 

Ch-3 

•f i.n 

(**)_ ± 0.5 V 

P 

23 

L.O. #4 

Ch-4 

C O 

(**)_ ± 0.5 V 

P 

24 

L.O. #5 

Ch-5 


(**)_ ± 0.5 V 

P 

25 

PLLO No. 2 Lock Detect 


Ar O'O?) 

(***) 

P 

26 

PLLO No. 1 Lock Detect 



(***) 

P 

27 

L.O. #15 

Ch-15 

+ (4ill 

(**)_ ± 0.5 V 

/ 


(*) Data from the printout sheet. Rewriting data on this space is optional. 

(**) GDO voltages from the manufacturer data sheet for S/N 101-104; DRO CH3-8 10V, GDO CH15 15V for 
S/N 105 and above. 

(***) Locked PLO voltage 0 to +15 V, other PLO voltage ±15.0 V; one must be locked for S/N 101-104. Locked 
PLO voltage 4.0 ±1.0 V, other PLO voltage 0.0 ±0.2 V, one must be locked for S/N 105 and above. 

(a) For S/ N 101 t hrough 104. (b) For S/N 105 and up. 

Fit 

CPT 


Circle Test: VCPT J LPT o p ' 

METSAT/AMSU-A1 System P/N IS-133 1720 Shop Order: l_8j_ 
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P/bJ 1531 


SN\ LQ3. / Fth/At- cfiT 


n 


Parameter 

Measured 

Required 

Pass/ Fail 

Scope Channel-1 : Integration/Hold 

Time Measured (A)* 

\ ms 

165 ms ± 10% 


Time Measured (B)* 

37.^7 ms 

35 ms ± 10% 


Amplitude Measured 

^.O V 

5.0 ± 0.2 V 


Scope Channel-2: Dump Signal 

Time Measured (D)* 

13.(33. ms 



Amplitude Measured 

*3.0 v 

5.0 ± 0.2 V 

T’hSS 


* Refer to- Figur e * 2 for waveform configuration. 

Circle Test:\^CPTj LPT q ^ * 0^30 
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TEST DATA SHEET 37 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
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TEST DATA SHEET 38 

Integration Time (Analog Output) Verification (Paragraph 3.2.43.6.2) 



Customer Representative 
(Hight Hardware Only) 


Quality Control 
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TEST DATA SHEET 39 
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C 00 

in in 
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CNB ■. -‘0 

18SS 
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TEST DATA SHEET 40 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
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TEST DATA SHEET 41 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 



A-58 











ois 



»Wn*V> 77^W) 
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TEST DATA SHEET 42 

Integration Time (Analog Output) Verification (Paragraph 3.2.4. 3.6. 2) 


TekHEGB m/s 



S/O-. rar: 
fW JAIL 


-r st s^r LQ3. 


cri (3 


ISJul 2000 
1 1:26:14 


7 

eSiLALt 7 ydi 



Channel 

Frequency: 


57.3903 GHz 


INTEGRATION (3Q * 
Measured 1 O ms 
Required 165 ms ± 10% 
Pass/Fail 

HOLD (B-D) * 

Measured oiS. C) ms 
Required 25 ms ± 107c 
Pass/Fail PftSS 

DUMP (D) * 

Measured \ 3> O ms 
Required 9«ms to 15 ms 
Pass/Fail vfeS 


TekHHaim/s 



CH li 

cV*: PASO 'TO'S 4>- 1 ’ZST £* 

-7 ST SN /.G2_ l frMAL. C d?CiALt T 


* Refer to Figure 2 for waveform configuration. 


IS jul 2000 
11:17:20 



Channel 14 

Frequency: 

INTEGRATION (X) * 
Measured 1^.6 


Measured 1 6a^.O 
Required 1^5 ms ± 10% 
Pass/Fail PASS 


HOLD (B-D)* 

Measured o . U ms 
Required £5 ms ± 107c 
Pass/Fail VWSS> 


DUMP (D) * 

Measured . _ms 

Required 9,ms to 15 ms 
Pass/Fail Vft&S 


_57.3903 GHz 


Circle Test: y ^CPT y LPT 

METSAT/AMSU-Al System P/N IS- 133 1720 Shop Order: . 
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TEST DATA SHEET 43 

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) 
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TEST DATA SHEET 44 
PLLO No. 1 Verification (Paragraph 3.2.4 .3.6.3) 
PLLO No. 2 Verification (Paragraph 3.2.43.6.4) 



A-61 
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TEST DATA SHEET 49 
Receiver Input Signals (Paragraph 3.2.4.4.1) 


CH 9 through 14 
PLLO 

PRT Temp 
(°C) 

Measured * 
Frequency 

Requirements ** 

Pass/ 

Fail 

PLLO No. 1 

PLO No. 1 

Xtal *** 
Osc. 

57.2W31C0 j 
J 

57290.334 MHz 
± 50 kHz 

-ft \s6 


250 

l 


PLLO No. 2 

PLO No. 2 

Xtal *** 
Osc. 

szzmiofy 

. 57290.334 MHz 

? ±50 kHz 

P Vss 


32.^4 

*c 

t - 


* Attach spectrum analyzer plots. 

** = At 18°C 

*** PRT not connected on S/N 105 and above. 


[> 



Circle Test: v CPT / LPT of* 0 $3 

METSAT/AMSU-Al System P/N IS- 1 33 1 720 Shop Order: 7fi7f2j. 
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TEST DATA SHEET 50 (Sheet 1 of 2) 

Radiometer “Relative” NEAT Verification* (Paragraph 3.2.4.4.2.2) 


Channels 3, 4, 5, 6, 7, 8, and 15. PLLO No. 1 (Channels 9 through 14) 


I 


I 


Channel Number> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 


Channel Number> 


NEAT (Average of 5 data) 
Pass/Fail 

NEAT (Specified) K ** 


Channel Number> 

> - 

NEAT (Average of 5 data) 


Pass/Fail 


NEAT (Specified) K ** 


Channel Number> 

NEAT (Average of 5 data) 


Pass/Fail 


NEAT (Specified) K ** 




* Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail 
criteria 

** For reference only 


Circle Test: (^PT^j LPT °8l OQ 30 

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: 787 ° 2 C, 
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